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1.0 PROJECT MANAGEMENT 

1.1 PROJECT/TASK ORGANIZATION 

This Quality Assurance Project Plan (QAPP) has been developed to present the quality assurance 

measures that will be used during the Corrective Measures (CM) at the Refined Metals 

Corporation (RMC), located in Beech Grove, Indiana. The QAPP has been prepared based on 

guidance presented in the "EPA Requirements for Quality Assurance Project Plans," (QA/R-5, 

EPA/240/B-01/003, March 2001) and the "Guidance for the Data Quality Objective Process" 

(QA/G-4, EPA/600/R96/055, Mareh 2001). 

While all persormel involved in an investigation and in the generation of data are implicitly a part 

of the overall project and quality assurance program, certain individuals have specifically 

delegated responsibilities. The CM consultant to RMC is Advanced GeoServices Corp. 

(Advanced GeoServices). The Advanced GeoServices persormel with quality assurance/quality 

control (QA/QC) responsibilities are the Project Manager, Task Manager, QA Manager, QA 

Scientist, and the field technicians. For samples collected by Advanced GeoServices persormel 

and/or their subcontractors/designees, the analyses of the samples will be performed by Test 

America Laboratories, Inc. located in North Canton, Ohio (TA-North Canton). TA-North 

Canton retains the responsibility for data quality assurance, however; specific laboratory 

persormel with QA/QC responsibilities include the Laboratory QA Officer and Laboratory 

Sample Custodian. The project organization chart is provided as Figure 1. 

1.1.1 Project Manager 

The Project Manager is an experienced manager and technical professional who provides QA 

review, assists in the coordination of the CM, participates in major meetings and regulatory 

negotiations and provides upper level contact for the client. 
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1.1.2 Task Managerfsl 

The Task Manager(s) will be designated for key Site activities including the soil and 

groundwater sampling. The Task Manager will be responsible for the day-to-day activities of 

field personnel, field QA and other non-analytical data quality review. Additional 

responsibilities of the Task Manager will include the verification of accuracy of field notebooks, 

chain-of-custody records, sample labels, daily field reports, and other field-related 

documentation. 

1.1.3 OA Manager 

The QA Manager will work on all projects requiring the collection of data, and as such is not 

directly involved in the routine performance of the technical aspects of the investigations. The 

QA Manager's responsibilities include the development, evaluation, and implementation of the 

QAPP and procedures appropriate to the investigation. Additional responsibilities include 

reviewing project plans and revising the plans to ensure proper QA is maintained. The QA 

Manager is also responsible for all data processing activities, data processing QC, and final 

analytical data quality review. 

It is a major responsibility of the QA Manager to ensure that all personnel have a good 

understanding of the QAPP, and understanding of their respective roles relative to one another, 

and an appreciation of the importance of the roles to the overall success of the program. 

1.1.4 OA Scientist 

The QA Scientist has primary responsibility for analytical data validation and review. In this 

capacity, the QA Scientist will prepare data validation reports describing data usability and 

analytical QC problems encountered. 
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1.1.5 Field Technicians 

An Advanced GeoServices Field Technicians (or RMC Field Representative) will conduct the 

Confirmatory Soil Sampling required by the Construction Quality Assurance Plan (CQAP), Soil 

and Groundwater Sampling required by the Operation and Maintenance Plan (O&M Plan) and 

Groundwater Sampling required as part of the Monitored Natural Attenuation Work Plan (MNA 

Work Plan). Field Technician responsibilities will include the documentation of the sample 

collection protocols, sample collection, field measurements, equipment decontamination, and 

logbook and chain-of-custody documentation. 

1.1.6 TA-North Canton OA Officer 

As part of NELAC certification, the laboratory must designate a person for the role of QA 

Officer. The QA Officer has the responsibility for maintenance of all laboratory QA activities 

and documentation. The laboratory's designated QA Manager has been included as part of the 

laboratory quality assurance manual (QAM) which has been included as Attachment A. 

1.1.7 TA-North Canton Sample Custodian 

The Sample Custodian's responsibilities include ensuring proper sample entry and sample 

handling procedures by laboratory personnel. 

1.2 PROBLEM DEFINITION/BACKGROUND 

The Refined Metals Corporation (RMC) Beech Grove facility (Site) was the location of a 

secondary lead smelting and refining operation from 1968 through 1995. The general location of 

the site is shown on Figure 1 of the CM Design Report and a detailed plan of the Site is shown 

on Sheet 1 of the design drawings. During its operational life, the facility handled hazardous 

materials or hazardous wastes under the Resource Conservation and Recovery Act (RCRA). 

These primarily consisted of lead acid automotive and industrial batteries, and lead-bearing 

materials that were processed for lead recovery. 
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In accordance with the requirements of RCRA, the facility completed and submitted a RCRA 

Part A permit application. On November 19, 1980 the facility was granted approval to operate 

two hazardous waste management units under Interim Status: 1) indoor waste piles; and 2) 

outdoor waste piles. Facility documents also identify a surface impoundment (lagoon) as a 

RCRA permitted unit; however, it does not appear to have been included on the Facility Part A 

permit until after 1991. The Surface Impoundment was, and still is, used to collect and manage 

facility storm water runoff. See Sheet 1 of the CM design drawings for the location of the 

RCRA Hazardous Waste Management Units (HWMUs). 

The former indoor and outdoor waste piles were removed when normal facility operations 

ceased. The site sat idle after December 31, 1995 except for the wastewater treatment system 

which remained in operation to collect and manage storm water runoff from the lagoon and other 

site areas. Between August 2009 and early-January 2010 all buildings and structures were 

decontaminated and demolished, with the exception of four pump houses and the lagoon which 

remain in operation for on-site storm water management. 

Storm water sampling performed after completion of site cleaning activities has demonstrated 

that storm water from the lagoon and cleaned surface areas of the site could be discharged 

without requiring pre-treatment. Based on those results, IDEM issued a "No Exposure 

Certification for Exclusion from NPDES Storm Water Permitting" to allow surface discharge of 

the storm water to the drainage ditch at the north end of the property using the existing system of 

pumps and internal conveyance piping. 

1.3 PROJECT/TASK DESCRIPTION 

The Corrective Measure (CM) Design has been prepared to mitigation impacts to those areas of 

the site outside the limited of the former HWMUs and surrounding areas associated with the 

former RCRA regulated. In addition, the CM Design includes remedial activities necessary to 

complete Closure of the HWMUs. Corrective Measure activities are being performed under the 

purview of USEPA and Closure activities are being performed under the purview of IDEM 
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Additional information about the Separation of responsibilities is provided in Section 3.0 of the 

Corrective Measure Design Report. 

The Corrective Measure and Closure activities consist of the remediation of soil and sediment 

above specified levels (See Section 5.0 of CM Design Report) and consolidation in an on-site 

Containment Cell. Following remediation, off-site areas will be restored to original grades and 

on-site areas vwll be graded to drain without the use of pumps or the former lagoon. Routine 

groundwater monitoring will performed around the Containment Cell. In addition, groundwater 

monitoring will be performed from a select network of groundwater monitoring wells to 

document that concentrations of contaminants of concern in the groundwater are stabilized or 

decreasing following completion of the CM. 

The sampling activities to be performed under the guidance of the QAPP are as follows: 

XRF Field Screening During Excavation Activities 

Confirmatory Sample Collection as part of XRF Field Screening 

Stockpile Characterization Sampling for materials mesignated for reuse 

Soil Sampling during Monitoring Well Installation 

Containment Cell Groundwater Sampling 

MNA Groundwater Sampling 

1.4 QUALITY OBJECTIVES AND CRITERIA 

Data will be used to guide soil excavation activities during remediation, evaluate statistical 

trends in groundwater quality and model groundwater geochemistry. To meet these goals, data 

quality objectives (DQOs) have been established as described below. DQOs are qualitative and 

quantitative statements specifying the quality of the environmental data required to support the 

decision making process. Separate DQOs are designed for field sampling and laboratory 

analysis so that clear distinctions can be isolated with respect to cause between any problems 

found in the system. Conversely, the DQOs are also designed to provide an indication of the 
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variability of the overall system. The overall QA objective is to keep the total uncertainty within 

an acceptable range that will not hinder the intended use of the data. 

1.4.1 Field Investigation Qualitv Objectives 

The main field investigation DQO is to collect high quality data using the proper collection 

techniques in a repeatable and consistent manner. The following sections discuss the boundaries 

and the decision rule for each sampling activity. To reduce the random and systematic errors 

that are introduced in the measurement process during physical sample collection, sample 

handling, and sample analysis; field duplicates, trip blanks, equipment blanks, and matrix 

spike/matrix spike duplicate (MS/MSD) samples will be collected. 

• Field duplicates are independent samples collected in such a manner that they are 

equally representative of the sampling point and parameters of interest at a given 

point in space and time. Field duplicate samples provide precision information of 

homogeneity, handling, shipping, storage, preparation, and analysis. One field 

duplicate will be collected for every ten (10) samples per matrix. 

• Trip blanks serve to detect possible cross-contamination of aqueous samples by 

volatile organic compounds (VOCs) resulting from handling, storage and 

shipment procedures. Because no VOC analysis is required as part of the 

proposed activities. Trip Blanks will not be required. 

• Equipment blanks are designed to address cross-contamination between sample 

sources in the field due to deficient equipment decontamination procedures. This 

blank also addresses field preservation procedures, environmental Site 

interferences, and the integrity of the source water for field 

decontamination/cleaning. One equipment blank will be collected per day per 

matrix or per 20 samples per matrix per day (whichever is more frequent) when 

sampling equipment is decontaminated. 
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• The MS/MSD samples monitor any possible matrix effects specific to samples 

collected from the Site. In addition, the analysis of MS/MSD pairs checks 

precision by comparison of the two spike recoveries. MS/MSDs are collected 

from the same location as the parent sample and are analyzed for the same 

parameters as the parent sample. One MS/MSD pair will be collected for every 

twenty (20) samples collected per matrix. 

The acceptance criteria for the above QA/QC samples are presented in Table 2. 

1.4.2 Laboratory Data Oualitv Objectives 

The "ideal objective" for TA-North Canton is to analyze the samples by the most appropriate 

analytical method to meet the cleanup criteria, which in turn will provide the highest quality data 

possible. However, it is not probable that the analyses will be performed flawlessly and without 

any need to re-extract or re-analyze samples due to necessary dilutions, sample matrix, poor 

surrogate recoveries, analyst error, etc. To reduce the random and systematic errors that are 

introduced in the measurement process during sample handling, sample preparation, sample 

analysis, and data reduction; method blanks, laboratory control samples (LCSs), MS/MSD pairs, 

and laboratory duplicate samples will be included during preparation and analysis of the Site 

samples. 

• Method blanks are generated within the laboratory during the processing of the 

actual samples. These blanks will be prepared using the same reagents, 

procedures, and at the same time as the project samples are being analyzed. If 

contamination is foimd in the method blank, it indicates that similar 

contamination fovmd in associated samples may have been introduced in the 

laboratory and may not have been present in the samples themselves. Guidelines 

for accepting or rejecting data based on the level of contamination found in the 

method blank are presented in the specified analytical method. A minimum of 

one method blank per twenty (20) samples will be analyzed or, in the event that 

I 
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an analytical round consists of less than twenty (20) samples, one method blank 

sample will be analyzed per round. 

• MS/MSD samples determine the accuracy by the recovery rates of the compounds 

added by the laboratory (the spiking compounds are defined in the analytical 

methods). The MS/MSD samples also monitor any possible matrix effects 

specific to samples collected from the Site and the extraction/digestion efficiency. 

In addition, the analysis of MS/MSD samples check precision by comparison of 

the two spike recoveries. One MS/MSD pair will be collected for every twenty 

(20) samples collected per matrix. 

• The laboratory control sample (LCS) is prepared by the laboratory by added 

analytes of knovra concentrations to solution (de-ionized water for metals) for the 

selected analyses. The LCS is prepared, analyzed, and reported once per sample 

delivery group (SDG). The LCS must be prepared and analyzed concurrently 

with the samples in the SDG using the same instrumentation as the samples in the 

SDG. The LCS is designed to access (on a SDG by SDG basis) the capability of 

the laboratory to perform the analytical methods. If the analytes present in the 

LCS are not recovered within the criteria defined in the specified analytical 

methods, the samples will be re-analyzed or the laboratory will flag the data. 

The acceptance criteria for the laboratory QC checks are presented in Table 2. 

1.4.3 Criteria Objectives 

Table 1 lists the criteria by analyte group. The table also contains the laboratory reporting limits 

(RLs) and Data Quality Objectives (DQO) to show that the analytical methods selected are 

below or meet the criteria objectives. TA-North Canton will be expected to report the RLs for all 

samples in the appropriate statistical reporting units for all analytes. 
m e 
I 
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1.4.4 Data Management Objectives 

It is a data management objective that all aspects of the investigation from the sample design, 

collections, shipment, analysis use/decisions, etc. be performed in conjunction with rigorous 

QA/QC documentation. The specific details of this documentation can be found throughout this 

document. 

It is expected that by the design of separate data quality requirements for field sampling and 

laboratory analysis, clear distinctions can be made such that any problems found in the system 

can be isolated with respect to the cause. Conversely, the data quality requirements are also 

designed to provide an indication of the variability inherent to the overall system. The overall 

data management objective is to provide a complete database with a high degree of confidence 

through the use of a phased approach of sampling, analysis, data assessment (data review), data 

qualification, and feedback. 

1.5 SPECIAL TRAINING/CERTIFICATION 

The field sampling Technician responsible for sample collection will have at least two (2) years 

of field sampling experience. 

The training and/or certification for the laboratory personnel are presented in the TA-North 

Canton QAM (Attachment A). 

Data validation will be performed by a trained QA Scientist and reviewed by the QA Manager. 

The QA Scientist will have experience validating inorganic data packages. 

1.6 DOCUMENTS AND RECORDS 

The documentation of sample collection will include the use of bound field logbooks in which all 

information on sample collection and field instrument calibration will be entered in indelible ink. 

Appropriate information will be entered to reconstruct the sampling event, including Site name 

F.\OFlCEAGaPROJECTS\Files\2003-1046\RcpoTU\Revised Final Design 10.I0\QAPP\QAPPtexl.docx 1-9 



(top of each page), sample identification, brief description of the sample, date and time of 

collection, sampling methodology, field measurements and observations, and sampler's initials 

(bottom of page with date). 

The following documents will be collected and filed; logbooks, field data records, 

correspondence, chain-of-custody records, analytical reports, data packages, photographs, 

computer disks, and reports. 

I 
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2.0 DATA GENERATION AND ACQUISITION 

2.1 SAMPLING EVENTS 

For the sampling events, which include post-excavation screening, stockpile sampling, 

confirmatory sampling, sampling during monitoring well installation, containment cell 

groundwater monitoring and MNA groundwater monitoring, that will occur at the Site, the 

following sections outline each sampling process design. 

2.1.1 Field XRF Screening 

During excavation activities within areas specifically designated for post-excavation 

confirmatory sampling, a portable, hand held XRF device will be utilized to aid in the vertical 

delineation, and in some cases horizontal delineation, of contaminated material exceeding the 

Post Remediation Goals (PRG) for the targeted site contaminants depending on the particular 

remediation area. 

Confirmatory samples will be collected from 0 to 6 inch depth increment in the non-HWMU 

areas and from the 0-6 inch and 6 to 12 inch depth increment within the HWMUs. Samples will 

be placed in plastic bags, homogenized and the screened with the XRF. Five separate readings 

will be obtained on each sample, the results recorded and then averaged. Twenty percent of the 

XRF samples Avill be submitted for laboratory analysis and the results utilized to develop a 

correction factor for the other XRF results. Additional detail regarding development of the 

correction factor is provided in CQAP Appendix A. Laboratory analyses of Site metals shall be 

performed using EPA Method SW-846 601 OB, except for antimony, which will be analyzed 

using EPA Method SW-846 6020A. 

Additional detail regarding XRF screening is provided in CQAP Appendix A. Manufacturer's 

instructions for a typical XRF unit are provided in Attachment B of this document. 
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2.1.2 Soil and Sediment Sampling 

Confirmation soil samples in both HWMU excavations and non-HWMU excavations will be 

consistent with the general protocol established for soil samples. Materials will be homogenized 

by mixing in the plastic baggies for at least one minute prior to XRF testing. Samples destined 

for laboratory analysis will be analyzed for lead only in non-HWMUs and Sb, As, Cd, Pb and Se 

in HWMUs. Areas that require additional excavation after the initial confirmation samples have 

been collected will be identified with the excavation depth. The results of all soil samples, 

including the XRF sampling results, XRF correlation samples, confirmation samples and 

duplicates will be entered into a computerized database. 

The post-excavation confirmatory sampling program will be implemented by the QA 

Representative in areas to demonstrate attainment with the appropriate cleanup goals. A typical 

description of the XRF analysis is provided, but the actual XRF manufacturer instructions should 

be followed when performing the analysis. 

The design and rationale for confirmatory soil and sediment sampling is provided in CQAP 

Appendix A and D. 

2.1.3 Stockpile Sampling 

During the course of the work, the Contractor will generate materials that may be clean relative 

to the remediation standards being applied to the project and suitable for reuse during restoration. 

The types of material will be primarily topsoil (stripped during construction of the containment 

cell and SWM basin), crushed concrete and masonry (resulting from demolition of remnant 

slabs, concrete pavements, structures and foundations). The work may also generate material 

suitable for use and structural soil fill or cap soil fill (Specification Section 02210) that the 

Contractor wishes to have sampled for use as "unrestricted" material. All such materials shall be 

segregated based on type in stockpiles not exceeding 500 cy and characterized. Stockpile 

characterization shall be performed using composite samples. Stockpile sampling shall be 

performed as described in Section 6.2. 
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The design and rationale for stockpile sampling is provided in the CM Design Report. 

2.1.4 Air Monitoring 

Air quality on-site sampling and persoimel sampling will be conducted by the Contractor and 

monitored by the QA Representative. This QAPP is not intended to cover air monitoring. 

2.1.5 Sampling During Well Installation 

As discussed in CM Design Attachment H, MNA Work Plan, during installation of monitoring 

wells CC-1 through CC-6, at least two (2) soil samples will be collected for chemical analysis 

from each boring. The data will be used for geochemical modeling, if needed. The one sample 

each will be collected from the unsaturated overburden soils and from within the proposed screen 

horizon in each boring utilizing split spoon sampling techniques. Soil samples will be submitted 

for laboratory pH and eH, target analyte list (TAL) metals, arsenic speciation (arsenite/arsenate), 

iron speciation (ferric/ferrous), total organic carbon and sulfate. Samples from the same 

depth/intervals will also be submitted for gradation (sieve and hydrometer analysis). 

2.1.6 Containment Cell Groundwater Sampling 

As discussed in CM Design Attachment E, Operation and Maintenance Plan, groundwater 

monitoring will be conducted at seven shallow groimdwater monitoring wells to monitor the 

Containment Cell. Wells CC-1 through CC-6 and MW-2 will be sampled at least once during 

CM implementation and once per quarter for seven quarters following the completion of CM 

implementation. Groimdwater sampling will be performed semi-annually in the third and fourth 

years following completion of CM implementation and annually thereafter. 

Groundwater samples will be analyzed for total and dissolved antimony, arsenic and lead, pH 

and total organic carbon. Field analysis will be conducted for pH, specific conductance, and 

turbidity. 
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Additional detail regarding Containment Cell groundwater monitoring is provided in CM Design 

Attachment E, Operations and Maintenance Plan. The design and rationale for Containment Cell 

groundwater monitoring is provided in CM Design Report Section 5.5.1 and Operations and 

Maintenance Plan Section 2.6 and 4.2. 

2.1.7 MNA Groundwater Sampling 

Existing wells MW-1, MW-2, MW-3, MW-8, MW-9 and MW-12 will be utilized as part of the 

MNA sampling network. In addition, the proposed monitoring wells CC-1 through CC-6 will 

serve the dual purpose of monitoring the containment cell and being part of the MNA sampling 

network. 

The MNA groundwater monitoring wells will be sampled beginning approximately one month 

following installation of the proposed containment cell monitoring wells. Sampling will be 

performed once every calendar quarter for 12 consecutive quarters with the first evaluation 

regarding future frequency performed after completion of the second year of monitoring (i.e., 

after 8 quarters). Monitoring will end when the sampling results demonstrate that the remedial 

goals have been attained for four consecutive quarters. If analysis after the first 12 consecutive 

quarters indicates increasing concentrations, RMC will continue quarterly sampling while 

evaluating the observed results and developing an alternate strategy for mitigating impacts. 

During the first two quarterly groundwater sampling events, samples will be analyzed for total 

and dissolved arsenic and lead, sulfide, sulfate, nitrate arsenic speciation (arsenite/arsenate), iron 

speciation (ferric/ferrous), and manganese speciation (Mnll/MnVII) for use in geochemical 

modeling. Beginning after the second quarterly groundwater sampling event, groundwater 

analysis will be limited to total and dissolved lead and arsenic, unless additional geochemical 

modeling is deemed appropriate. Field parameter readings to be recorded at the time of sample 

collection during all groundwater sampling events shall include temperature; pH; Eh; dissolved 

oxygen (DO); specific conductance and turbidity. 
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Additional detail regarding MNA sampling is provided in CM Design Attachment H, MNA 

Work Plan. The design and rationale for MNA groundwater monitoring is provided in CM 

Design Report Section 5.5.2; Attachment E, Operations and Maintenance Plan Section 4.3; and 

Attachment H, MNA Work Plan. 

2.2 SAMPLING METHODS 

For the sampling events that will occur at the Site, the following sections outline the general 

procedures on how each event will be sampled. The sample areas and locations have been 

identified in the SAP. 

2.2.1 Confirmatory Sample Collection 

Prior to sampling, loose soil or debris will be removed from the area using a stainless steel spoon 

or shovel or disposable scoops. Sampling implements ydll include stainless steel trowels or 

disposable plastic scoops, hand angering devices, and plastic Zip-Lock® baggies. Field 

persormel will don a new, clean pair of disposable gloves prior to sampling at each location. All 

implements, if not disposable, shall be decontaminated between the collection of each sample 

using the protocol described in this SAP. During the collection of each sample, the physical 

characteristics of the soil materials shall be recorded. Samples will be thoroughly mixed in a 

plastic bag for at least one minute. The plastic bag containing the homogenized sample will be 

labeled and entered on the Chain of Custody. Table 3 identifies the minimum volume of soil 

required by the laboratory for sample analysis. As a general rule of thumb, the sampling 

Technician shall attempt to obtain at least 50 grams of sample, to ensure adequate sample 

volume for testing. 

Field personnel will record the soil's physical characteristics, a description of the sample location 

and depth, the time period for each sample collection, surface conditions surrounding the sample 

location, and all pertinent meteorological information. 
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2.2.2 Stockpile Sample Collection 

Material stockpiles shall be characterized utilizing composite soil samples. The number of 

composite samples required to characterize a stockpile will be dictated by the estimated size of 

the pile. Each composite sample shall be comprised of 4 aliquots collected at various locations 

around the pile. 

A detailed description of the sampling procedures is as follows; 

A. Estimate the volume of the stockpile. The number of composite samples required is 

dictated by the estimated volume, as follows: 

<250 cubic yards - 1 Composite Sample 

250 to 500 cubic yards - 2 Composite Samples 

B. Divide the stockpile into sections of equal volume based on the number of composite 

samples required, (i.e., piles <250 cy are treated as a single volume, a pile requiring 2 

composite sample is divided in half). One composite sample will be collected from each 

section. 

C. Provide each stockpile with a distinct identification and record the information (including 

type of material and source area) in the field book. 

D. Evaluate the piles for consistency in the visual appearance (color, gradation, etc.) of the 

materials. Record any notable observations in the field book. 

E. Subdivide each section into four quarters of roughly equal volume. 

F. For piles that are determined to be relatively consistent (i.e. homogeneous) in visual 

appearance, collect 1 subsample (aliquot) from each quarter, biasing one sample towards 

the lower third of the pile, biasing another sample towards the upper third and collecting 

the remaining two samples from the middle third. In piles that are observed to be 
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heterogeneous, utilize the quartering to dictate the distribution of subsamples around the 

pile but also target sampling to provide a proportional representation of the various 

materials in the pile. Collect all subsamples from a depth of greater than one foot below 

the pile surface. 

G. Each aliquot in a stockpile shall have approximately equal volumes and shall be collected 

into a disposable aluminum tray. Remove large stones, sticks and vegetation. When 

sampling concrete rubble, the sampler should attempt to get a representative amount of 

the fines contained in the material after the crushing process and should remove those 

pieces larger than 1.5 inches. 

H. Homogenize the sample by mixing in the aluminum tray until the composite is visually 

uniform using a disposable scoop and/or gloved hand. 

I. Transfer an adequate volume of the composite sample to a glass or other approved 

sample container. Table 3 identifies the minimum volume of soil required by the 

laboratory for sample analysis. As a general rule of thumb, the sampling Technician shall 

attempt to obtain at least 50 grams of sample, to ensure adequate sample volume for 

testing. Cap and label the container, wipe residual from the outside of the container and 

complete require chain of custody. Collect duplicate and MS/MSD samples, as required 

below. Discard the remaining volume of material onto the stockpile. 

J. Decontaminate reusable sample equipment following the procedures described below. 

K. Place a stake marked with the stockpile identification and date sampled in the pile. 

Inform the Contractor when sample results are received and the final 

designation/disposition of the pile. 
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2.2.3 Soil Sampling Collection During Monitoring Well Installation 

Field personnel will don a new, elean pair of disposable gloves prior to sampling at each 

location. All implements, if not disposable, will be decontaminated between the collection of 

each sample using the protocol described in this SAP. The soil material from the desired interval 

will be removed from the split spoon using a disposable scoop or decontaminated trowel. The 

sample vsdll be placed in a plastic bag. 

During the collection of each sample, the physical characteristics of the soil materials shall be 

recorded. Samples will be thoroughly mixed in a plastic bag for at least one minute. The plastic 

bag containing the homogenized sample will be labeled and entered on the Chain of Custody. 

Table 3 identifies the minimum volume of soil required by the laboratory for sample analysis. 

As a general rule of thumb, the sampling Technician shall attempt to obtain at least 50 grams of 

sample, to ensure adequate sample volume for testing. 

Field personnel wdll record the soil's physical characteristics, a description of the sample location 

and depth, the time period for each sample collection, surface conditions surrounding the sample 

location, and all pertinent meteorological information. 

2.2.4 Groundwater Sample Collection 

2.2.4.1 Groundwater Sampling Equipment 

The following equipment will be used for Containment Cell groundwater monitoring and MNA 

sampling: 

Low-flow bladder pump and control box; 

Flow through cell; 

Generator and/or nitrogen tank; 

Laboratory supplied containers for the collection of metals samples; 

Ice cooler for sample storage and transport; 
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Ice; 

pH/temperature meter; 

Field Turbidity; 

Conductivity meter; 

Depth to water meter; 

Interface probe; 

Teflon® tubing; and, 

Disposable bailers. 

2.2.4.2 Groundwater Sampling Procedures 

The following sections describe groundwater sampling procedures for Containment Cell 

groundwater monitoring and MNA sampling. Well sampling is comprised of synoptic water 

level measurements, field analysis, well purge techniques, sample collection, and 

decontamination procedures as described in more detail below. Groundwater sampling will 

begin at the designated up-gradient monitoring well, and then proceed to the next selected well 

with the lowest historical total metal concentration. 

2.2.4.2.1 Synoptic Water Levels 

Prior to all groundwater sampling events, depth-to-water will be measured in each well in 

general accordance \vith the American Society of Testing Materials (ASTM D 4750-97) 

procedures using an electronic water level indicator. The synoptic measurements will include 

the measurement of water levels and well depths in the monitoring wells in as short a time frame 

as possible to determine the piezometric surface across the Site. The field personnel will 

measure and record the water levels in the wells to the nearest 0.01 foot using the surveyed point 

at the top of the inner well casing for reference. Measurements will be repeated at each well 

until two consecutive readings are within 0.01 feet. Total depths will also be measured and 

recorded in each well after (to avoid suspension of settled solids) each sampling event to 

evaluate whether any silting of the well has occurred between sampling rounds. Water level 

measurements will be collected following IDEM Guidance Documents titled Collecting Static 
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Water Level Measurements and Developing Ground Water Flow Maps. At the time of gauging 

the field teehnician will also make any notations regarding the condition of the wells (including 

unsecured, broken or missing locks). 

2.2.4.2.2 Field Analyses 

During Containment Cell groundwater monitoring, field measurements that will be performed 

during well purging will include pH, specific conductivity, and turbidity. During MNA 

sampling, field measurements that will be performed during well purging will include pH, cH, 

specific conductivity, temperature, dissolved oxygen (DO), and turbidity. Measurements will be 

collected by inserting the appropriate probe in a closed non-dedicated plastic container (flow-

through-cell) that is rinsed with deionized water prior to purging the well. Turbidity samples 

will be collected from the flow through cell outflow. 

Calibration of the instruments will be completed at the beginning of each sampling day, cheeked 

in the middle of the day, and as otherwise necessary based on the functioning of the meters and 

equipment. Each meter will be field calibrated in accordance with the manufacturer's 

specifications and appropriate calibration solutions. The YSI Flow Thru Cell and Turbidimeter's 

manuals have been included in Attachment C. All calibrations \vill be recorded in the field log. 

Field calibration procedures at a minimum wall include the following: 

• Calibration of the field instruments will be performed by trained technicians prior 

to the mobilization of equipment to the Site. All the instruments will be 

calibrated as specified by the manufacturer. Standard solutions will also be 

cheeked to determine stability and operating conditions. All results of field 

calibrations and measurements will be maintained in bound field logbooks at least 

daily when the instrument is in use. The recorded calibration information will 

include date and time of calibration results. 

• pH meters will be calibrated according to the manufacturer's instructions prior to 

each use and will, at a minimum, consist of two standard buffer solutions (pH 4, 
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7, or 10) obtained from chemical supply houses. The pH values of the buffers 

will be compensated for the temperature at which the pH sample is measured. 

Verification checks will be completed at least once per day using a standard 

solution. The verification cheek results must agree within +0.05 pH standard 

units or re-calibrations will be performed. 

• All temperature measurements will be measured using a field thermometer and 

recorded to ± 0.2°C. 

Dissolved oxygen meters will be calibrated to ambient air conditions. 

Specific conductance meters will be calibrated prior to each use using a potassium 

chloride solution (1,000 pmhos) prepared by a qualified laboratory or chemical 

supplier. 

Turbidity meters will be calibrated daily prior to use by a minimum of two 

standards of known turbidity as prepared by the manufacturer of the instrument. 

These solutions should bracket the levels found in the groundwater. 

All calibration procedures performed will be documented in the field logbook and will include 

the date and time of calibration, name of the person performing the calibration, reference 

standards used and instrument readings. If equipment fails calibration or equipment malfunction 

is noted during calibration or use, the equipment will be tagged and removed from service. 

2.2.4.3 Purging Procedures 

Sampling procedures will include water level measurements, calculation of well volumes, 

purging, and sampling activities. The following step-by-step procedures are in adherence to the 

EPA Region IX groundwater sampling protocols for low flow pump purging and sampling, 

which are based upon the method of Puis and Barcelona (EPA/540/S-9S/504). If a bladder pump 

cannot be inserted into a well due to bent riser piping, then a peristaltic pump will be used. 
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Step 1 Measure depth-to-water of every well at the Site. 

Step 2 Calculate one well volume of the screened or open interval. 

Step 3 Lower the low-flow pump to the mid-point of the screened interval. 

Step 4 Calibrate meters. 

Step 5 Begin to purge well. USEPA recommends a purge rate of 200 to 300 

milliliters/minute (ml/min). The purge rate should not exceed the recharge rate (i.e., less 

than 0.3 feet of draw down from the static water level). 

Step 6 Measure purging parameters at a minimum of one per well volume or every 3 to 5 

minutes. Measurements will be collected via flow through cell for pH, temperature, 

specific conductivity, and DO. Turbidity vvill be measured at the outflow of the flow 

through cell every 3 to 5 minutes. All measurements will be recorded in the field 

logbook. 

Step 7 After conductivity and temperature have stabilized to within 3% over three 

readings, pH readings differ <0.1 standard pH units, ORP readings differ within 10 mV, 

and turbidity and DO measurements differ within ±10%, sampling can begin after the 

flow-through cell is disconnected. 

Step 8 Using the well purging pump, the flow rate will be reduced to 100 ml/min and the 

unfiltered sample will be collected out of the discharge line. The date and time of the 

sample collection will be recorded in the field logbook. 

Step 9 Using the well purging pump, the flow rate will remain at 100 ml/min and a 

disposable 0.45 micron in-line filter will be place at the discharge line. The filtered 

sample will be collected at the discharge end of the in-line filter. The date and time of 

the sample collection will be recorded in the field logbook. Filtering the samples in-line. 
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as proposed, with disposable filters will reduce sample agitation, exposure to the 

atmosphere, and decontamination concerns. 

Step 10 Following groundwater sample collection, measure depth-to-bottom of every 

well at Site. 

Purge water will be collected and containerized in a drum. The pump and sampling equipment 

will be decontaminated before and between each well. 

2.2.4.4 Sample Collection 

Groundwater samples will be collected using the low flow pump or peristaltic pump and tubing 

at a rate of ICQ ml/min with the flow-through cell disconnected. Groundwater will be collected 

directly into laboratory prepared bottles. As shown in Table 3, filtered groundwater samples will 

be collected in one-liter HDPE bottles that are preserved with nitric acid to a pH value of less 

than 2 standard units. All other samples will be collected in glass or HDPE bottles with the 

appropriate preservation. Immediately following sample collection and labeling of bottle, the 

sample will be placed in an ice cooler to maintain sample at 4°C±2°C. 

2.2.5 Decontamination and Post-Sampling Procedures 

All non-disposable equipment (hand augers, groundwater pumps, shovels, trowels, etc.) will be 

decontaminated according to the procedures summarized below: 

Manual scrub with non-phosphate soap solution; 

Tap water rinse; 

10% nitric acid rinse (if sampling for metals); 

Distilled/De-ionized water rinse; 

Pesticide grade isopropyl alcohol rinse (if sampling for organics); 

Air dry 
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The decontamination fluids will be collected for disposal into the drums at the decontamination 

pad for the duration of remedial activities. Any decontamination fluids generated after that time 

will be drummed and either run through the Treatment System or characterized and disposed of 

properly off-site. 

2.2.6 Sample Preparation and Preservation 

Immediately after collection, samples will be transferred to properly labeled (see Section 2.3 of 

this QAPP) sample containers, the containers having been prepreserved as appropriate for the 

analyses to be performed. Table 3 lists the proper containers, volume requirement, and 

preservation needed for the investigation. Proper chain-of-custody documentation will be 

maintained as discussed in Section 2.3 of this QAPP. 

2.3 SAMPLE HANDLING AND CUSTODY 

The primary objective of sample custody procedures is to create an accurate written record which 

can be used to trace the possession and handling of all samples from the moment of their 

collection, through analysis, until their final disposition. Field personnel collecting the samples 

will maintain custody for these samples collected during the sampling event. The field personnel 

will be responsible for documenting each sample transfer and maintaining custody of all samples 

until they are shipped to the laboratory. 

Laboratory-supplied bottles appropriate for each matrix will be used for the sample containers. 

All necessary chemical preservation will be added to the bottles by the laboratory prior to the 

sampling event, where appropriate. The field personnel will maintain custody of the sample 

bottles. A self-adhesive sample label will be affixed to each container before sample collection. 

The sample label will contain the following information as shown on Figure 2. 

• Client - Job Name 

• Sample identification 

• Date and time collected 
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• Sampler's initials 

• Testing required 

• Preservatives added 

Immediately after the sample is collected, each sample bottle will be placed into an insulated 

cooler (and on ice if required) for shipment to the laboratory. Chain-of-custody records (Figure 

3) will be completed by the sampling personnel and wdll accompany the samples inside the 

cooler for shipment to the laboratory. The samples tvill be properly relinquished on the field 

chain-of-custody record by the sampling team. These record forms vsdll be sealed in a re-sealable 

plastic bag to protect them against moisture. One copy of the chain-of-custody record will be 

kept by the sampling team for submittal to the QA Scientist in order to check the samples 

collected and requested analyses and to be able to respond to any questions about the samples if 

necessary. 

Each cooler will contain sufficient ice and/or ice packs to ensure that proper temperature (4°C) is 

maintained and will be packed in a manner to prevent damage to the sample containers. The 

Task Manager or other member of the sampling team will then initial and custody seal (Figure 4) 

each sample cooler. All coolers will be shipped either by laboratory courier or professional 

overnight courier in accordance to current US IOTA regulations. Upon receiving the samples, 

the laboratory Sample Custodian will inspect the condition of the samples, compare the 

information on the sample labels against the chain-of-custody record, assign a laboratory control 

identification number, and log the control number into the Laboratory Information Management 

System (LIMS). 

The preparation of all sample bottles (clean technique, preservative added, etc.) will be 

documented. When samples requiring preservation by either acid or base are received at the 

laboratory, the pH will be measured and documented. The laboratory Sample Custodian will 

then store the samples in a secure sample storage cooler maintained at 4°C and maintain custody 

until the samples are assigned to an analyst for analysis. Custody will be maintained using 

laboratory in-house chain-of-custody records. Laboratory custody of the samples will be 

maintained until disposal. 
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The Laboratory Sample Custodian will note any damaged sample containers and/or 

discrepancies between the sample label and information on the chain-of-custody record when 

logging the sample. This information will also be communicated to the QA Manager and/or 

Project Manager so that proper action can be taken. The chain-of-custody record will be signed 

with date and time recorded by both the relinquishing and receiving parties each time the sample 

changes hands and the reason for the transfer indicated. 

2.4 ANALYTICAL METHODS 

The samples will be analyzed using the most current USEPA SW-846 Methods and USEPA 

Methods for Chemical Analysis of Water and Wastes. The appropriate methods for extraction 

and analysis and required holding times to be met are given in Table 3. These methods are the 

most appropriate to achieve all DQOs. Specific reporting limits (RLs) are highly matrix-

dependent and may not always be achievable. 

Since the groundwater analyses are part of an ongoing monitoring program for a system that was 

designed to capture and treat groundwater with known contaminants, a list of tentatively 

identified compounds (TICs) is not provided by the laboratory. Should conditions arise that 

warrant additional investigation where a list of TICs would aid in understanding the site 

groundwater; the lab will be requested to also supply a list of TICs with each analysis. 

2.5 QUALITY CONTROL 

Quality control checks for the analytical laboratory and the field are presented below. 

2.5.1 Laboratorv Internal OC Checks 

Laboratory QC Checks are presented in TA-North Canton's QAM (Attachment A). These will 

be a continuation of the field QC checks presented below. Some of the laboratory internal QC 

checks include the use of method blanks, surrogates, internal standard compounds, laboratory 

control samples, laboratory duplicates, interference check samples, and serial dilutions. 

I 
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2.5.2 Field PC Checks 

Field QC Checks will be utilized during this investigation through the use of the following: 

• Trip Blanks - Trip Blanks are not required for this project. 

• Equipment Blanks - Equipment blanks will be collected to ensure that the 

sampling equipment has been properly decontaminated and that the potential for 

cross contamination has been minimized by the decontamination procedures. 

These blanks will be collected by decontaminating the sampling device and 

pouring ultrapure de-ionized water (provided by the laboratory) over the device. 

This rinsate water will be collected into a clean stainless steel bowl and then 

transferred to the appropriate sample containers. One equipment blank per matrix 

per day or per twenty samples collected per matrix per day (whichever is more 

frequent) will be collected whenever non-dedicated or non-disposable equipment 

is used. The equipment blanks will be analyzed for identical parameters as the 

samples. 

• Field Duplicate Samples - These samples will be collected to allow for the 

determination of analytical and sampling precision. One field duplicate sample 

for every twenty samples per matrix will be collected and submitted for the 

identical parameters as the true sample. In order to prevent bias, these samples 

will be submitted blind to the laboratory and will not be identified as field 

duplicates on the chain-of-custody. 

• Matrix Spike/Matrix Spike Duplicate Samples - These samples will also be 

submitted as further QC checks. These will be collected at the frequency of one 

MS/MSD pair for every twenty samples collected per matrix. These will allow 

for the accuracy to be determined by the percent recovery of the compounds 

spiked. The laboratory will perform the spiking of the MS/MSDs. Precision will 

also be assessed by comparison of the MS/MSD relative percent duplicate results. 

I 
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The purpose of these laboratory spikes is to monitor any possible matrix effects 

specific to the samples collected from the Site. MS/MSD samples will be 

identified on the ehain-of-custody. 

2.6 INSTRUMENT/EQUIPMENT TESTING. INSPECTION. AND MAINTENANCE 

2.6.1 Laboratory Maintenance 

Laboratory preventative maintenance programs and requirements are described in the TA-North 

Canton QAM (Attachment A). 

2.6.2 Field Maintenance 

The routine daily maintenance procedures conducted in the field will include the following: 

• Removal of surface dirt and debris from exposed surfaces of the sampling 

equipment and measurement systems; 

• Cleansing of filters on the organic vapor analyzer; 

• Storage of equipment away from the elements; 

• Daily inspections of sampling equipment and measurement systems for possible 

problems (e.g., cracked or clogged lines or tubing or weak batteries); 

• Checking of instrument calibrations as described in Section 2.7 of this QAPP; 

and, 

• Charging any battery packs for equipment when not in use. 
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2.7 INSTRUMENT EQUIPMENT CALIBRATION AND FREQUENCY 

2.7.1 Laboratory Calibration 

Laboratory calibration and frequency is specified in the USEPA SW-846 Methods and USEPA 

Methods for Chemical Analysis of Water and Wastes for both the organics and inorganics and is 

summarized in the TA-North Canton QAM (Attachment A). 

2.7.2 Field Calibration 

In addition to the laboratory analyses conducted during the course of this investigation, field 

measurements of pH will be taken for the groundwater samples. Field personnel will be 

responsible for the calibration of field equipment. Calibration will be recorded directly into the 

field notebook. 

Field equipment will be calibrated using standard solutions, which have certified concentrations. 

Buffer solutions will be traceable to NIST. The frequency of field calibration procedures will, at 

a minimum, include the following: 

• Meters used for field measurements will be calibrated a minimum of once at the 

beginning of the day and documented in the field logbook. Calibration will be 

checked mid-day and at the end of the day to ensure proper measurements are 

taken. 

• Meters vsdll be calibrated using specific techniques according to the 

manufacturer's instructions. For pH, two standard buffer solutions (either pH 4 

and 7, or 7 and 10) obtained from chemical supply houses. The pH value of these 

buffers will be compensated for temperature according to the values supplied on 

the manufacturer's bottle label. The temperature (measured as below) at which 

the sample pH was measured will then be used to compensate for temperature on 

I 
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the meter. The same standard buffer solutions will be used to check the pH meter 

calibration. 

2.8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 

Supplies and consumables are inspected upon receipt to check for damage during shipment, to 

confirm that no potential cross contamination occurred, and to confirm the items ordered were 

shipped. Spare and replacement parts stored at the Advanced GeoServices office equipment 

room and/or in the Advanced GeoServices company vehicle to minimize downtime include the 

following: 

Appropriately sized batteries; 

Locks; 

Extra sample containers and appropriate preservatives; 

Extra sample coolers, packing material, and sample location stakes; 

Additional supply of health and safety equipment, i.e., respirator cartridges, boots, 

gloves, tyvek, etc. 

Additional equipment as necessary for the field tasks. 

2.9 NON-DIRECT MEASUREMENTS 

There will be no non-direct measurements. 

2.10 DATA MANAGEMENT 

All field data is documented in bound, pre-numbered logbooks. Once a logbook has been filled, 

the logbook is returned to the office and filed in the project files. Samples collected are 

documented in the logbook and on the chain-of-custody record for submittal to the laboratory. 
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All laboratory data is submitted to Advanced GeoServices in both a hard copy SDG and as an 

electronic data deliverable (EDD). The hard copy SDG is used for the validation of the data and 

after validation it is placed in a project-specific archive box, a unique archive number assigned, 

and archived. 

A copy of the chain-of-custody is used to hand enter the sample identification into the database. 

All hand entries are 100% checked and validated by the QA Manager or another designated 

individual that did not enter the chain-of-custody originally. The EDD is used to enter the 

analytical results into the database. No modifications of the data are made to the EDD. Once the 

field data and laboratory data have been entered into the database, tables are made for use in the 

validation of the data. Through the process of data validation, the tables are checked to the 

laboratory Form I's to confirm that the EDD was accurately reported by the laboratory. 

Any qualifiers assigned during the validation are entered by the QA Scientist and 100% checked 

by the QA Manager or another designated individual who did not enter the qualifiers originally. 
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3.0 ASSESSMENT AND OVERSIGHT 

3.1 ASSESSMENTS AND RESPONSE ACTIONS 

3.1.1 Field Assessment and Response Actions 

The purpose of the field assessments or audits is to confirm that field sampling, documentation, 

and analytical procedures are being performed in accordance with the Field Sampling and 

Analysis Plan. Additionally, the field audits confirm that the field crews are performing the 

procedures consistently such that variability between sampling crews is minimized. A field audit 

will be performed by the QA Manager at the beginning of the soil sampling activities. 

Field QA activities will be reported topically to the QA Manager and/or Project Manager. The 

QA Manager and/or Project Manager will be responsible for initiating the corrective actions and 

for ensuring that the actions are taken in a timely maimer and that the desired results are 

produced. The QA Manager will report to the Project Manager and project team on all necessary 

corrective actions taken, the outcome of these actions, and their effect on data produced. All 

corrective actions taken will be reported to Advanced GeoServices. 

3.1.2 Laboratory Assessments and Response Actions 

The purpose of a QA assessment or audit is to provide an objective, independent assessment of a 

measurement effort. The QA audit determines whether the laboratory's data generating, data 

gathering, and measurement activities produce reliable and valid results. There are two forms of 

QA audits; performance evaluation audits and system audits. 

3.1.2.1 Performance Evaluation Audits 

The purpose of performance evaluation audits is to quantitatively measure the quality of the data. 

These audits provide a direct evaluation of the various measurement systems' capabilities to 

generate quality data. 

I 
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TA-North Canton regularly participates in performance evaluation audits as part of their 

laboratory certification efforts. Performance audits are conducted by introducing control 

samples in addition to those routinely used. The results for the performance audits are 

summarized and maintained by the Laboratory QA Supervisor and distributed to the Section 

Supervisors who must investigate and respond to any out of control results. 

3.1.2.2 Technical System Audits 

A technical system audit is an on-site, qualitative review of various aspects of a total sampling 

and/or analytical system. The purpose of the technical audit is to assess the overall effectiveness, 

through an objective evaluation, of a set of interactive systems with respect to strength, 

deficiencies, and potential areas of concern. Typically, the audit consists of observations and 

documentation of all aspects of sample analyses. External and internal audits are conducted of 

the laboratory throughout each year. Corrective actions for TA-North Canton are presented in 

the QAM (Attachment A). The Section Supervisors will provide documentation as to what, if 

any, corrective actions were initiated concerning external and/or internal audits and are reported 

to the Laboratory QA Supervisor. 

3.2 REPORTS TO MANAGEMENT 

After project initiation, the Project Manager, in conjunction with the QA Manager, will submit 

progress report summaries of all applicable QA activities in monthly reports. These summaries 

shall contain at least the following types of information: 

• The status and coverage of various laboratory and field QA project activities; 

• Data validation reports with associated documentation; 

• Significant QA problems discovered, corrective actions taken, progress and 

improvements, plans, and recommendations for further implementation of 

updating the investigative QAPP; 

• Any significant field observations noted in the field notebook during the sampling 

activities; and. 

I 
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Results of performance and system audit reports as required. 
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4.0 DATA VALIDATION AND USABILITY 

4.1 DATA REVIEW. VERIFICATION. AND VALIDATION 

Data validation practices will be followed to ensure that raw data are not altered and that an audit 

trail is developed for those data which required reduction. All the field data, such as those 

generated during field measurements, observations, and field instrument calibrations, will be 

entered directly into a boimd field logbook. Each project team member will be responsible for 

proofing all data transfers made, and the Task Manager will proof at least ten percent of all data 

transfers. 

Upon receipt of the SDGs, the laboratory data will be quantitatively and qualitatively validated 

by the QA Scientist. 

Analytical data for soil/solid matrices will be reported as micrograms per kilogram (pg/kg) or 

milligrams per kilogram (mg/kg). Analytical data for aqueous matrices will be reported as 

microgram per liter (pg/L) or milligram per liter (mg/L). Data packages associated with the 

analyses of samples collected during the investigation will be prepared utilizing USEPA Contract 

Laboratory Program (CLP) similar deliverable formats. 

All raw field data will be summarized, reduced, or tabulated for use in the investigation reports 

by the Project Manager. All laboratory analytical data will be summarized and tabulated upon 

receipt, validated, and qualified (see Section 4.2) and the final data submitted to the project team 

for use in the investigation reports. 

The following documents will be collected and filed; logbooks, field data records, 

correspondence, chain-of-custody records, analytical reports, data packages, photographs, 

computer disks/CDs, and reports. 

I 
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To maintain control in the transfer of data, all copies of raw data from the field notebooks, and 

the data as received from the laboratory, will be entered into a data file and assigned an 

appropriate document control identification number. The data file will serve as the ultimate 

archive for all information and data generated during this investigation. 

The documentation of sample collection will include the use of bovmd field logbooks in which all 

information on sample collection and field instrument calibration will be entered in indelible ink. 

Appropriate information will be entered to reconstruct the sampling event, including the Site 

name (top of each page), sample identification, brief description of the sample, date and time of 

collection, sampling methodology, field measurements and observations, and sampler's initials 

(bottom of each page with date). 

4.2 VERIFICATION AND VALIDATION METHODS 

All analytical data generated during the investigation will undergo data review. This review will 

be performed with guidance from the USEPA Region V Standard Operating Procedure for 

Validation of CLP Inorganic and Organic Data (USEPA, 1993). Example validation check 

sheets have been provided in Attachment D. 

A preliminary review will be performed on all SDGs to verify all necessary paperwork (chain-of-

custodies, traffic reports, analytical reports, laboratory personnel signatures) and deliverables are 

present. 

A detailed QA review will be performed on the soil excavation, quarterly groundwater, and 

armual residential well SDGs by the QA Scientist to verify the qualitative and quantitative 

reliability of the data as it is presented. This review will include a detailed review and 

interpretation of all data generated by the laboratory. The primary tools which will be used by 

the experienced QA Scientist will be guidance documents, established (contractual) criteria, and 

professional judgment. The items that will be examined during the detailed QA review of 

organic and/or inorganic data will consist of: holding times; sample receipt condition, 

preservation, and cooler temperature; initial calibration; continuing calibration; CRDL standards; 
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blanks (method, preparation, initial, continuing, equipment, and trip); ICP interference check 

samples; surrogates; laboratory duplicates; field duplicates; internal standards; MS/MSD pairs; 

laboratory control samples; serial dilutions; blank spikes; furnace QC components (post 

digestion spikes; MSA; correlation coefficients); GC/ECD instrument performance checks; 

target compound identification; and overall system performance. 

The Treatment System SDGs will undergo a lesser QA review. This review vdll consist of the 

following items: holding times; sample receipt condition, preservation, and cooler temperature; 

MS/MSD pairs; laboratory duplicates, field duplicates, laboratory control samples; and any 

analytical/method discrepancies if noted in the case narrative. 

Based upon the detailed review of the analytical data, organic and inorganic data validation 

report will be prepared which will state in a technical, yet "user-ffiendly" fashion the qualitative 

and quantitative reliability of the analytical data. The report will consist of a general 

introduction section, followed by qualifying statements that should be taken into consideration 

for the analytical results to best be utilized. Based upon the QA review, qualifier codes will be 

placed next to specific sample results on the sample data tables. These qualifier codes will serve 

as an indication of the qualitative and quantitative reliability of the data. Common qualifier 

codes include: 

• "U" - the analyte was detected at the given reporting limit; 

• "J" - the analyte was positively identified and detected; however, the 

concentration is an estimated value because the result is less than the reporting 

limit or quality control criteria were not met; 

• "UJ" - the analyte was not detected, the associated reporting limit is an estimated 

value; 

• "R" - data are rejected due to significant exceedance of quality control criteria. 

The analyte may or may not be present. Additional sampling and analysis are 

required to determine; 

• "D" - value was obtained from reanalysis of a diluted sample; and, 

F:\OFICEAGC\PROJECTS\Files\2003-I046\Reports\ReviBcd FinaJ Design 10-10\QAPP\QAPPlext.docx 



I 

• "DJ" - the analyte was positively identified and detected; however, the 

concentration is an estimated value because quality control criteria were not met 

and the value was obtained from reanalysis of a diluted sample. 

• "B" - not detected substantially above the level reported in laboratory or field 

blanks. 

Once the review has been completed, the QA Manager will verify the accuracy of the review and 

will then submit these data to the Project Manager. These approved data tables and data 

validation reports will be signed and dated by the QA Manager. 

4.3 RECONCILIATION WITH USER REQUIREMENTS 

Completeness will be calculated to reconcile the useable validated data to the entire data set. A 

completeness of 90% or greater is required for the project. • 
I 
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TABLE 1 
SAMPLING PARAMETERS AND REPORTING LIMITS 

KMC Beechgrove, Indiana 

1 LOCATION MATRIX METHOD PARAMETER RL DQO UNITS 

SW-846 6020A' Antimony 0.2 37 mgdcg 

Arsenic 1 20 mg/kg 
HWMU 

SW-846 6010B' 
Cadmium 0.5 77 mg/kg 

SW-846 6010B' 
Lead 0.3 970 mg/kg 

Selenium 0.5 53 mg/kg 
outside 

HWMU, but SW-846 60I0B' Lead 0.3 920 mg/kg 
still onsite 

Offsite SW-846 6010B' Lead 0.3 400 mg/kg 

SW-846 9045 PH NA NA S.U. 

US EPA 2480D eH 20 NA millivolts 

SW-846 6020A Antimony 0.2 37 mg/kg 
Aluminum 20 NA mg/kg 

Arsenic 1 20 mg/kg 
Barium 20 NA mg/kg 

Beryllium 0.5 NA mg/kg 
Cadmium 0.5 77 mg/kg 
Calcium 500 NA mg/kg 

Soil/ Sediment 
Chromium I NA mg/kg 

Soil/ Sediment Cobalt 5 NA mg/kg 
Copper 2.5 NA mgdcg 

Iron 10 NA mg/kg 

Monitoring 
Well 

SW-846 6010B Lead 0.3 970 mg/kg 
Monitoring 

Well 
Magnesium 500 NA mg/kg Monitoring 

Well Manganese 1.5 NA mg/kg 
Installation Nickel 4 NA mg/kg 

Potassium 500 NA mg/kg 
Selenium 0.5 53 mg/kg 

Silver 1 NA mgdeg 
Sodium 500 NA mg/kg 

Thallium I NA mg/kg 
Vanadium 5 NA mg/kg 

Zinc 5 NA mg/kg 
SW-846 7471 Mercury O.I NA mg/kg 

US EPA 7063 mod Arsenic speciation (arsenite/arsenate) 0.4 NA mg/kg 

SM 3500 Fe D Iron speciation (ferric/ferrous) 0.5 NA mgdfg 
Walkley Black Total Organic Carbon 1000 NA mg/kg 

SW-846 9056 Sulfate 10 NA mgdcg 
ASTM D422-63 Gradation (Sieve and Hydrometer) NA NA NA 

I 
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TABLE 1 
SAMPLING PARAMETERS AND REPORTING LIMITS 

RMC Beechgrove, Indiana 

LOCATION MATRIX METHOD PARAMETER RL DQO UNITS 1 

SW-846 601 OB 
Total and Dissolved Lead 1 15 l>g/L 

Containment 
SW-846 601 OB 

Total and Dissolved Arsenic 1 10 PS/L 
Cell Aqueous SW-846 6020A Total and Dissolved Antimony 2 6 pgd. 

Monitoring SW-846 9040 PH NA NA S.U. 
SW-846 9060 Total Organic Carbon 1 NA mg/L 

Total and Dissolved Lead 1 15 Pg/L 
SW-846 6010B Total Iron 50 NA Pg/L 

Total and Dissolved Arsenic 1 10 Pg/L 
SW-846 9034 Sulfide 3 NA mg/L 

MNA Aqueous SM 4500 SOS B Sulfite 5 NA mg/L 

US EPA 300.0 Nitrate 0.1 NA mg/L 

US EPA 7063 mod Arsenic speciation (arsenite/arsenate) 2 10 Pg/L 
SM 3500 Fe D Iron speciation (ferric/ferrous) 50 NA pg/L 

Applied Speciated propriatary method Manganese speciation (Mnll/MnVll) NA NA PgA^ 
SW-846 6020A' Total and Dissolved Antimony 2 NA pgd. 

Total and Dissolved Arsenic 1 NA pg/L 
Total Cadmium 1 NA pg/L 

SW-846 601 OB' Total Iron 50 NA Pg^ 
Total and Dissolved Lead 1 NA pg/L 

Total Selenium 5 NA pg/L 
Equipment 

Aqueous SW-846 9040 pH NA NA S.U. 
Blanks 

Aqueous 
SW-846 9060 Total Organic Carbon 1 NA pg/L 
SW-846-9034 Sulfide 3 NA pg/L 

1 SM 4500 SOS B Sulfite 5 NA pg/L 
US EPA 300.0 Nitrate 0.1 NA pg/L 

US EPA 7063 mod Arsenic speciation (arsenite/arsenate) 2 NA pg/L 
SM 3500 FeD Iron speciation (ferric/ferrous) 50 NA pg/L 

Applied Speciated propriatary method Manganese speciation (Mnll/MnVII) NA NA pg/L 

Notes: 
Antimony will be analyzed by SW-846 6020A 
|ig/L: micrograms per liter RL: Reporting Limit 
mg/L; milligrams per liter DQO; Data Quality Objective 
mg/kg: milligrams per kilogram N/A: not applicable 

'USEPA "Test Methods for Evaluating Solid Waste: Physical/Chemical Methods", Feb. 2007, SW-846, 6"" Revision. 

mi 
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TABLE 2 

DATA QUALITY OBJECTIVES 
KMC Beechgrove, Indiana 

DQO PARAMETER 
LABORATORY PARAMETERS 

(aqueous) 
LABORATORY PARAMETERS 

(soil/sediment) 

PRECISION 
Matrix Spike <20% RPD for results > 5*RL 

<±RL for results < 5*RL 
<35% RPD for results > 5*RL 

<±2*RL for results < 5*RL 

Field Duplicate <30% RPD for results > 5*RL 
<±RL for results < 5*RL 

<50% RPD for results > 5*RL 
<±2*RL for results < 5*RL 

ACCURACY 
Laboratory Blank <RL <RL 

Equipment Blank <RL <RL 

Matrix Spike 80-120 %R unless sample 
concentration exceeds the spike 
added by a factor of 4 or more. 

75-125 %R unless sample 
concentration exceeds the spike 
added by a factor of 4 or more. 

Laboratory Control Sample 80-120 %R 80-120 %R 

COMPLETENESS 90% 90% 

COMPARABILITY Based on precision, accuracy and 
media comparison 

Based on precision, accuracy and 
media comparison 

RPD: Relative percent difference. 
RL: Reporting limit 
%R: Percent recovery. 
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TABLE 3 

SAMPLE CONTAINERS, PRESERVATIVES, AND HOLDING TIMES 
RMC Beechgrove, Indiana 

LOCATION MATRIX METHOD PARAMETER CONTAINER PRESERVATIVE 

HOLDING 
TIME 

MINIMUM 
SAMPLE 
VOLUME 

HWMU Areas Soil/Sediment 
SW-846 6010B* 
SW.846 6020A 

(antimony) 

Antimony, Arsenic, Cadmium, Lead, 
Selenium 

zip lock baggies none 6 months 5 grams 

Non-HWMU 
Onsite Areas 

Soil/Sediment SW-846 6010B' Uad zip lock baggies none 6 months 5 grams 

OfEsite Areas SoU/Sedimoit SW-846 6010B' Lead zip lock baggies none 6 months 5 grams 

Monitoring 
Well 

Installation 
Soil/Sediment 

SW-846 9045 PH 2oz WMG none ASAP 10 grams 

Monitoring 
Well 

Installation 
Soil/Sediment 

US EPA 2580D eH 8oz WMG none none 25 grams 

Monitoring 
Well 

Installation 
Soil/Sediment 

SW-846 60I0B 
SW-846 6020A 

(Antimonv) 
TAL metals 

4 oz WMG or 
zip lock baggies 

none 
6 months 
28 days 

(Mercury) 
5 grams 

Monitoring 
Well 

Installation J 

SM3500 FeD Iron spedation (ferric/ferrous) 
4 OZ WMLi 
4oz WMG 

none 
none 

28 days 

24 houn 10 grams 

Monitoring 
Well 

Installation 

Walkley Black Total Organic Carbon 4 02 WMG none 28 days 5gTaiTis 

Monitoring 
Well 

Installation 

SW-846 9056 SuUate 4oz WMG none 28 days 50 grams 

Monitoring 
Well 

Installation 

ASTM D422-63 Gradation (Sieve and Hydrometer) 1 LWMG •one none 125 grams 

Containment 
Cell 

Monitoring 
Aqueous 

SW-846 6010B Total and Dissolved Lead 

500 mL HDPE 
HNOj pH<2; cool 4"C (total) 

cool 4''C (dissolved) 
6 months 100 mL Containment 

Cell 
Monitoring 

Aqueous 
SW-846 6010B Total and Dissolved Arsotic 500 mL HDPE 

HNOj pH<2; cool 4"C (total) 

cool 4''C (dissolved) 
6 months 100 mL Containment 

Cell 
Monitoring 

Aqueous SW-846 6020A Total and Dissolved Antimony 

500 mL HDPE 
HNOj pH<2; cool 4"C (total) 

cool 4''C (dissolved) 
6 months 100 mL Containment 

Cell 
Monitoring 

Aqueous 

SW-846 9040 pH 250 mL HDPE cooU-C ASAP 100 mL 

Containment 
Cell 

Monitoring 
Aqueous 

SW-846 9060 Total Organic Carbon 500 mL amber H2SO4, cool 4-C 28 days 40 mL 

MNA Aqueous 

SW-846 6010B Total and Dissolved Lead 
500 mL HDPE 

HNOj pH<2; cool 4^ (total) 

cool 4»C (dissolved) 
6 months 100 mL 

MNA Aqueous 

SW-846 60I0B Total and Dissolved Arsenic 
500 mL HDPE 

HNOj pH<2; cool 4^ (total) 

cool 4»C (dissolved) 
6 months 100 mL 

MNA Aqueous 

SW-846 9034 Sulfide 500 mL HDPE Zn acetale/NaOH, cooU-'C 7 d^ 100 mL 

MNA Aqueous 

SM 4500 S03 B Sulfite 250 mL HDPE cooU-C ASAP 100 mL 

MNA Aqueous 
US EPA 300.0 Nitrate 250 mL HDPE cooU'C 48 hours 100 mL 

MNA Aqueous US EPA 7063 mo( Arsenic spedation (arsenite/arsenale) I LHDPE HCl, CDO14"C 28 days 100 mL MNA Aqueous 

SM3500 FeD Iron speciation (ferric/ferrous) 250 mL HDPE cool 4-0 24 hours 50 mL 

MNA Aqueous 

Applied 
Spedation 
propriatary 

method 

40 mL amber cooU-C 48 hours 40 mL 

Equipment 
Blanks 

Aqueous 

SW-846 60I0B' 
SW-846 6020A 

(antimony) 

Total Antimony, Arsenic, Cadmium, 
Lead, Selenium 

500 mL HDPE HNOj pH<2; cool 4°C 6 months 100 mL 

Equipment 
Blanks 

Aqueous 

SW-846 6010B' 
SW-846 6020A 

(antimony) 

Dissolved Arsenic, Antimony, Lead 500 mL HDPE cool 4X 6 months 100 mL 

Equipment 
Blanks 

Aqueous 

SW-846 9040 pH 250 mL HDPE cool 4T ASAP 100 mL 

Equipment 
Blanks 

Aqueous 
SW-846 9060 Total Organic Carbon 500 mL amber H2SO4. cool 4"C 28 days 40 mL Equipment 

Blanks 
Aqueous SW-846 9034 Sulfide 500 mL HDPE Zn acctate/NaOH cool 4''C 7 days 100 mL 

Equipment 
Blanks 

Aqueous 

SM 4500 S03 B Sulfite 250 mL HDPE cool 4T ASAP 100 mL 

Equipment 
Blanks 

Aqueous 

US EPA 300.0 Nitrate 250 mL HDPE cool4»C 48 hours 100 mL 

Equipment 
Blanks 

Aqueous 

US EPA 7063 moc Arsenic speciation (arsenite/arsenate) 1 LHDPE HCl, cool 4T 28 days 100 mL 

Equipment 
Blanks 

Aqueous 

SM 3500 Fe D Iron speciation (ferric/ferrous) 250 mL HDPE cool 4°C 24 hours 50 mL 

Equipment 
Blanks 

Aqueous 

Applied 
Spedation 
propriatary 

Manganese speciation (Mnll/MnVTI) 40 mL amber cool 4°C 48 hours 40 mL 

'USEPA "Test Methods for Evalual 
HDPE - high densi^ polyethylene 
WMG - wide mouth glass jar 
ASAP - as soon as possible 

d Waste: Physical/Chemical Methods", Feb. 2007. SW-846. 6*^ Revision. 
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SECTION 3 
 



INTRODUCTION 
(NELAC 5.1 - 5.3) 



 



3.1 INTRODUCTION AND COMPLIANCE REFERENCES  



TestAmerica North Canton’s Quality Assurance Manual (QAM) is a document prepared to 
define the overall policies, organization objectives and functional responsibilities for achieving 
TestAmerica’s data quality goals. The laboratory maintains a local perspective in its scope of 
services and client relations and maintains a national perspective in terms of quality. 
 
The QAM has been prepared to assure compliance with the 2003 National Environmental 
Laboratory Accreditation Conference (NELAC) standards and ISO/IEC Guide 17025 (2005). In 
addition, the policies and procedures outlined in this manual are compliant with TestAmerica’s 
Corporate Quality Management Plant, CA-Q-M-002, (CQMP) and the various accreditation and 
certification programs listed in Appendix 7 (3).  The CQMP provides a summary of 
TestAmerica’s quality and data integrity system.  It contains requirements and general 
guidelines under which all TestAmerica facilities shall conduct their operations.  The relevant 
NELAC section is included in the heading of each QAM section. 
 
The QAM has been prepared to be consistent with the requirements of the following documents: 



• EPA 600/4-79-019, Handbook for Analytical Quality Control in Water and Wastewater Laboratories, 
EPA, March 1979.  



• Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third Edition, 
September 1986, Final Update I, July 1992, Final Update IIA, August 1993, Final Update II, 
September 1994; Final Update IIB, January 1995; Final Update III, December 1996; Final Update IV, 
January 2008. 



• U.S. Department of Defense, Quality Systems Manual for Environmental Laboratories, Version 4.1, 
April 2009. 



• Federal Register, 40 CFR Parts 136, 141, 172, 173, 178, 179 and 261. 



• U.S. Department of Defense, Quality Systems Manual for Environmental Laboratories, Final Version 
3, January 2006. 



• Toxic Substances Control Act (TSCA). 
 



3.2 TERMS AND DEFINITIONS 



A Quality Assurance Program is a company-wide system designed to ensure data produced by 
the laboratory conforms to the standards set by state and/or federal regulations. The program 
functions at the management level through company goals and management policies, and at 
the analytical level through Standard Operating Procedures (SOPs) and quality control. The 
TestAmerica program is designed to minimize systematic error, encourage constructive, 
documented problem solving, and provide a framework for continuous improvement within the 
organization. 
 
Refer to Appendix 6 (2) for the Glossary/Acronyms.  
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3.3 SCOPE / FIELDS OF TESTING 



The laboratory analyzes a broad range of environmental and industrial samples every month. 
Sample matrices vary among effluent water, groundwater, hazardous waste, sludge, wipes, and 
soils. The Quality Assurance Program contains specific procedures and methods to test samples 
of differing matrices for chemical, physical and biological parameters. The Program also contains 
guidelines on maintaining documentation of analytical process, reviewing results, servicing clients 
and tracking samples through the laboratory. The technical and service requirements of all 
requests to provide analyses are thoroughly evaluated before commitments are made to accept 
the work.  Measurements are made using published reference methods or methods developed 
and validated by the laboratory. 



 
The methods covered by this manual include the most frequently requested methodologies 
needed to provide analytical services in the United States and its territories.  The specific list of 
test methods used by the laboratory can be found in Appendix 4. The approach of this manual is 
to define the minimum level of quality assurance and quality control necessary to meet 
requirements. All methods performed by the laboratory shall meet these criteria as appropriate. 
In some instances, quality assurance project plans (QAPPs), project specific data quality 
objectives (DQOs) or local regulations may require criteria other than those contained in this 
manual. In these cases, the laboratory must abide by the requested criteria following review and 
acceptance of the requirements by the Laboratory Director/Manager , the Quality Assurance 
(QA) Manager, and the Technical Director.  In some cases, QAPPs and DQOs may specify less 
stringent requirements. The Laboratory Director and the QA Manager must determine if it is in 
the lab’s best interest to follow the less stringent requirements. 
 
• Specific requirements delineated in project plans may supersede general quality 



requirements described in this manual.  Ohio VAP requirements are listed throughout the 
document. 



 



3.4 MANAGEMENT OF THE MANUAL  



3.4.1 Review Process  



This manual is reviewed annually by senior laboratory management to assure that it reflects 
current practices and meets the requirements of the laboratory’s clients and regulators as well 
as the CQMP. Occasionally, the manual may need changes in order to meet new or changing 
regulations and operations. The QA Manager must  review the changes in the normal course of 
business and incorporate changes into revised sections of the document. All updates must be 
reviewed by the senior laboratory management staff.  The laboratory updates and approves 
such changes according to our Document Control and Updating Procedures (refer to SOP NC-
QA-27 Preparation and Management of SOPs). 
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SECTION 4 
 



ORGANIZATION AND MANAGEMENT 
(NELAC 5.4.1) 



 



4.1 OVERVIEW 



TestAmerica North Canton is a local operating unit of TestAmerica Laboratories, Inc. The 
organizational structure, responsibilities, and authorities of the corporate staff of TestAmerica 
Laboratories, Inc. are presented in the CQMP.  The laboratory has day-to-day independent 
operational authority overseen by corporate officers (e.g., President, Chief Operating Officer, 
Corporate Quality Assurance, Corporate Quality Director, etc.).  The laboratory operational and 
support staff work under the direction of the Laboratory Director.  The organizational structure 
for both Corporate and TestAmerica North Canton is presented in Figure 4-1 Employee names 
are provided to demonstrate range and size of departments however the actual staff members 
may vary over time.  The most current Organization Chart may be obtained from Quality 
Assurance Manager or Laboratory Director.  . 



 



4.2 ROLES AND RESPONSIBILITIES  



In order for the Quality Assurance Program to function properly, all members of the staff must 
clearly understand and meet their individual responsibilities as they relate to the quality 
program. The following descriptions briefly define each role in its relationship to the Quality 
Assurance Program. More extensive job descriptions are maintained by laboratory 
management.  
 
4.2.1 Quality Assurance Program  
 
The responsibility for quality lies with every employee of the laboratory.  All employees have 
access to the QAM, are trained to this manual, and are responsible for knowing the content of 
this manual and upholding the standards therein. Each person carries out his/her daily tasks in 
a manner consistent with the goals and in accordance with the procedures in this manual and 
the laboratory’s SOPs.  Role descriptions for Corporate personnel are defined in the CQMP.  
This manual is specific to the operations of TestAmerica North Canton laboratory. 
 



North Canton Laboratory Key Personnel 



 
 



Name 



 
Position 



Rusty Vicinie General Manager, NE Region 
Opal Davis-Johnson Laboratory Director 
Raymond Risden Operations Manager 
Dorothy Leeson Quality Assurance Manager 
Mark Bruce Technical Director 
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Rebecca Strait Client Services Director 



Steve Jackson 
Regional Safety Director, 
Waste Management Supervisor 



Tammy Tokos Reporting Group Leader 
Olguita Colon General Chemistry Group Leader 
Will Cordell Field Analytical Group Leader 
Steve Earle Extractions Group Leader 
Al Haidet Shipping Group Leader 
Dave Heakin GC Volatiles Group Leader 
Tom Hula GC/MS Semivolatiles Group Leader 
John McFadden Sample Control Group Leader 
Darren Miller Maintenance Group Leader 
Roger Toth Metals Group Leader 
Carolynne Roach GC Semivolatiles Group Leader 
Tom Stiller GC/MS Volatiles Group Leader 
Patrick O’Meara Project Management Group Leader 



 
 
 
4.2.2 Quality Assurance (QA) Manager    
 
The QA Manager has responsibility and authority to ensure the continuous implementation of 
the quality system  



• Ensuring Communication & monitoring standards of performance to ensure that systems are 
in place to produce the level of quality as defined in this document.   



• Notifying laboratory management of deficiencies in the quality system and ensuring 
corrective action is taken. Procedures that do not meet the standards set forth in the QAM or 
laboratory SOPs are temporarily suspended following the procedures outlined in Section 12.  



• Evaluation of the thoroughness and effectiveness of training. 
  



4.3 DEPUTIES 



The following table defines who assumes the responsibilities of key personnel in their absence: 
 



Key Personnel Deputy 



Laboratory Director Technical Director 



Quality Assurance Manager Quality Assurance Specialist 



Technical Director Quality Assurance Manager 



EHS Coordinator Operations Manager 
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Figure 4-1.  Corporate and Laboratory Organization Charts  
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North Canton Lab Org Chart 



 



Rusty Vicinie
General Manager



TestAmerica  North Canton Laboratory Organization



Opal Davis-Johnson
Laboratory Director



Olguita Colon,GL
Jill Burns
Tom Harshman
Kyle Henry
Julie Kuhle
Jason Menapace
Bukky Owolabi
Ben Rohr
Samantha Scott
Bruce Woodward



Gail Carr,
CSM/ Business



Development Mgr
Michigan Svc Ctr



Dianne Jazdzyk, CSM
Ryan Clase



Jonathan York



Verle Preston
Corporate QA



Director



       07/01/10



Semivolatiles



Dorothy Leeson
QA Mgr / Deputy Tech. Dir.



Ray Risden
Operations Manager



Pat O’Meara
PM Group Leader



Jack Tuschall
Corporate EHSC



Steve Jackson



EHSC



VOA



Dr. Mark Bruce
Technical Director



Wet Chem Sample
Control



GC GC/MS GC



Steve West, CSM
Cincinnati Svc Ctr



A.J. Alcorn
Matt Barbieri



Debbe Jones (P)



* Lance Hershman
Warehouse/Records



 Manager



Metals



Tammy Tokos
Reporting



Group LeaderProject Managers
* Kris Brooks        Mark Loeb
Alesia Danford     Amy McCormick
Denise Heckler    Nate Pietras
Ken Kuzior           Denise Pohl



Heather Bosworth (P)
Marlene Campbell
Melissa Cordell (P)
Kim Davis
Kim Gurney
Aaron Sutherland
* Anne Wolfarth



Roger Toth,GL
Karen Counts
Brian Davies
Dale Elshaw
Lisa McGall
Natalie Musselman



John McFadden,GL
Terry Burns
* Matthew Ferrel
Chris Livengood
Ann Maddux



 GC/MS  



Dave Heakin,GL
Barb Fausnight
Ray Shock



Tom Stiller,GL
Laura Evans
Todd Lata
Tim Lavey
Steve Macenczak
Lou Mancine
Rick Quayle
Larry Williams



Jeff Smith, QA Specialist / Deputy QA Mgr
 Melissa Fuller-Gustavel, QA Specialist



Janet Eberhardt, QA Associate (P)



Tom Hula,GL
John Gruber
Mark Ulman



Carolynne Roach,GL
Debbie Bolgrin
Sharon Geis
Lori Hass
Rhonda Kuster
Carolyn Van Doren



Extractions



Steve Earle,GL
Chris Coast
John Donat (P)
Leslie Howell
Diane Jones
Scott Malik
* Eric Mills
Alex Robbins
Jeff Shanklin



Will Cordell 
FAS Group Leader



Joe Grant
Marc Haines



* Darren Miller
Maintenance
Supervisor



* Frank Gallegos



Al Haidet 
Shipping



Group Leader



* Matthew Ferrel



* Eric Mills, Waste



Lisa Haueter
HR Coordinator



Project Administrators
* Kris Brooks, PA Group Leader
Sandra Flinner
Jennifer Stiller
* Anne Wolfarth
Ari Blakeman, Receptionist (P)
Pat Blim, Receptionist (P)



Becki Strait
Manager Client Svcs



Brad Belding
Capacity Manager



Susan Girard
I.T. Systems Supervisor



Sherry Arman, LIMS Admin
Jesse Fox, Computer Tech.



Karen Shea, EDD Programmer



Debbie Dunn, CSM



Temps (on call)
Kelsey Albert (P)
Wan-Tzu Liu (P)
Sue Macenczak
Nick Sutek
Rita Vance (P)



Certified Couriers



* Matthew Ferrel
* Frank Gallegos



* Lance Hershman
* Darren Miller 



Philip Gastonguay
Chong Li



Alaina Mangun
Lisa Mills 



* Listed more than once



(P)  Part Time



Brian O’Donnell, CSM
Dayton Laboratory
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SECTION 5 
 



QUALITY SYSTEM 
(NELAC 5.4.2) 



 



5.1 QUALITY POLICY STATEMENT  



It is TestAmerica’s policy to: 
 
� Provide data of known qualty to its clients by adhering to approved methodologies, 



regulatory requirements, and the QA/QC protocols. 
 



� Effectively manage all aspects of the laboratory and business operations by the highest 
ethical standards. 
 



� Continually improve systems and provide support to quality improvement efforts in 
laboratory, administrative, and managerial activities.  TestAmerica recognizes that the 
implementation of a Quality Assurance program requires management’s commitment and 
support as well as the involvement of the entire staff. 
 



� Provide clients with the highest level of professionalism and the best service practices in the 
industry. 
 



� To comply with the ISO/IEC 17025:2005 International Standard and to continually improve 
the effectiveness of the management system. 
 
 



Every staff member at the laboratory plays an integral part in quality assurance and is held 
responsible and accountable for the quality of their work. It is, therefore, required that all 
laboratory personnel are trained and agree to comply with applicable procedures and 
requirements established by this document. 
 



5.2 ETHICS AND DATA INTEGRITY  



TestAmerica is committed to ensuring the integrity of its data and meeting the quality needs of 
its clients.  The elements of the TestAmerica Ethics and Data Integrity Program include: 



• An Ethics Policy (Corporate Policy CA-L-P-001) and Employee Ethics Statements (Appendix 
1) 



• Ethics and Compliance Officers (ECOs) 



• A training program 



• Self-governance through disciplinary action for violations 



• A confidential mechanism for anonymously reporting alleged misconduct and a means for 
conducting internal investigations of all alleged misconduct (Corporate SOP CA-L-S-001) 



• Procedures and guidance for recalling data if necessary (Corporate SOP CA-L-S-001) 
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• Effective external and internal monitoring system that includes procedures for internal audits 
(Section 16)  



• Produce results, which are accurate and include QA/QC information that meets client pre-
defined Data Quality Objectives (DQOs). 



• Present services in a confidential, honest and forthright manner. 



• Provide employees with guidelines and an understanding of the Ethical and Quality 
Standards of our Industry.  



• Operate our facilities in a manner that protects the environment and the health and safety of 
employees and the public.  



• Obey all pertinent federal, state and local laws and regulations and encourage other 
members of our industry to do the same.  



• Educate clients as to the extent and kinds of services available. 



• Assert competency only for work for which adequate personnel and equipment are available 
and for which adequate preparation has been made.  



• Promote the status of environmental laboratories, their employees, and the value of services 
rendered by them. 



 



5.3 QUALITY SYSTEM SUPPORTING DOCUMENTATION  



The laboratory’s Quality System is communicated through a variety of documents   



••••    Quality Assurance Manual – Each laboratory has a lab-specific Quality Assurance Manual.  



••••    Corporate SOPs and Policies - Corporate SOPs and Policies are developed for use by all 
relevant laboratories. They are incorporated into the laboratory’s normal SOP distribution, 
training and tracking system. Corporate SOPs may be general or technical. 



• Work Instructions - A subset of procedural steps, tasks or forms associated with an 
operation of a management system, e.g., checklists, preformatted bench sheets, forms. 



••••    Laboratory SOPs – General and technical 



••••    Corporate Quality Policy Memorandums 



••••    Laboratory QA/QC Policy Memorandums 
 



5.3.1 Order of Precedence  



In the event of a conflict or discrepancy between policies, the order of precedence is as follows: 



• Corporate Quality Policy Memorandum – 



• Corporate Quality Management Plan (CQMP) 



• Corporate SOPs and Policies 



• Laboratory QA/QC Policy Memorandum  



• Laboratory Quality Assurance Manual (QAM) 



• Laboratory SOPs and Policies 
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• Other:  Work Instructions (WI), memos, flow charts, etc. 
 
Note:   The laboratory’s has the responsibility and authority to operate in compliance with 
regulatory requirements of the jurisdiction in which the work is performed.  Where the CQMP 
conflicts with those regulatory requirements, the regulatory requirements of the jurisdiction shall 
hold primacy. The laboratory’s (QAM) shall take precedence over the CQMP in those cases. 
Any regulatory requirements (e.g.; Ohio VAP, CT RCP, etc) provided in the laboratory specific documents 
(i.e., QAM and SOPs) take precedence over any policies provided in corporate documents.    
 



5.4 QA/QC OBJECTIVES FOR THE MEASUREMENT OF DATA  



Quality Assurance (QA) and Quality Control (QC) are activities undertaken to achieve the goal 
of producing data that accurately characterize the sites or materials that have been sampled.  
Quality Assurance is generally understood to be more comprehensive than Quality Control.  
Quality Assurance can be defined as the integrated system of activities that ensures that a 
product or service meets defined standards. 
 
Quality Control is generally understood to be limited to the analyses of samples and to be 
synonymous with the term “analytical quality control”.  QC refers to the routine application of 
statistically based procedures to evaluate and control the accuracy of results from analytical 
measurements.  The QC program includes procedures for estimating and controlling precision 
and bias and for determining reporting limits. 
 
Request for Proposals (RFPs) and Quality Assurance Project Plans (QAPP) provide a 
mechanism for the client and the laboratory to discuss the data quality objectives in order to 
ensure that analytical services closely correspond to client needs.  The client is responsible for 
developing the QAPP.  In order to ensure the ability of the laboratory to meet the Data Quality 
Objectives (DQOs) specified in the QAPP, clients are advised to allow time for the laboratory to 
review the QAPP before being finalized.  Additionally, the laboratory must  provide support to 
the client for developing the sections of the QAPP that concern laboratory activities. 
 
Historically, laboratories have described their QC objectives in terms of precision, accuracy, 
representativeness, comparability, completeness, selectivity and sensitivity (PARCCSS).  
Equations to derive relevant QC objectives can be found in the method specific SOPs. 
 



5.4.1 Precision  



The laboratory objective for precision is to meet the performance for precision demonstrated for 
the methods on similar samples and to meet data quality objectives of the EPA and/or other 
regulatory programs.  Precision is defined as the degree of reproducibility of measurements 
under a given set of analytical conditions (exclusive of field sampling variability).  Precision is 
documented on the basis of replicate analysis, usually duplicate or matrix spike (MS) duplicate 
samples.   
 



5.4.2 Accuracy  



The laboratory objective for accuracy is to meet the performance for accuracy demonstrated for 
the methods on similar samples and to meet data quality objectives of the EPA and/or other 
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regulatory programs. Accuracy is defined as the degree of bias in a measurement system.  
Accuracy may be documented through the use of laboratory control samples (LCS) and/or MS. 
A statement of accuracy is expressed as an interval of acceptance recovery about the mean 
recovery.   



 



5.4.3 Representativeness  



The laboratory objective for representativeness is to provide data which is representative of the 
sampled medium. Representativeness is defined as the degree to which data represent a 
characteristic of a population or set of samples and is a measurement of both analytical and 
field sampling precision. The representativeness of the analytical data is a function of the 
procedures used in procuring and processing the samples.  The representativeness can be 
documented by the relative percent difference between separately procured, but otherwise 
identical samples or sample aliquots. 



 
The representativeness of the data from the sampling sites depends on both the sampling 
procedures and the analytical procedures.  The laboratory may provide guidance to the client 
regarding proper sampling and handling methods in order to assure the integrity of the samples. 



 



5.4.4 Comparability  



The comparability objective is to provide analytical data for which the accuracy, precision, 
representativeness and reporting limit statistics are similar to these quality indicators generated 
by other laboratories for similar samples, and data generated by the laboratory over time. 



 
The comparability objective is documented by inter-laboratory studies carried out by regulatory 
agencies or carried out for specific projects or contracts, by comparison of periodically 
generated statements of accuracy, precision and reporting limits with those of other 
laboratories. 
 



5.4.5 Completeness  



The completeness objective for data is 90% (or as specified by a particular project) expressed 
as the ratio of the valid data to the total data over the course of the project.  Data will be 
considered valid if they are adequate for their intended use.  Data usability must be defined in a 
QAPP, project scope or regulatory requirement. Data validation is the process for reviewing 
data to determine its usability and completeness. If the completeness objective is not met, 
actions will be taken internally and with the data user to improve performance.  This may take 
the form of an audit to evaluate the methodology and procedures as possible sources for the 
difficulty or may result in a recommendation to use a different method. 
 



5.4.6 Selectivity  



Selectivity is defined as the capability of a test method or instrument to respond to a target 
substance or constituent in the presence of non-target substances.  Target analytes are 
separated from non-target constituents and subsequently identified/detected through one or 
more of the following, depending on the analytical method:  extractions (separation), digestions 
(separation), inter-element corrections (separation), use of matrix modifiers (separation), 
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specific retention times (separation and identification), confirmations with different columns or 
detectors (separation and identification), specific wavelengths (identification), specific mass 
spectra (identification), specific electrodes (separation and identification), etc. 
 



5.4.7 Sensitivity  



Sensitivity refers to the amount of analyte necessary to produce a detector response that can be 
reliably detected (Method Detection Limit) or quantified (Reporting Limit).  
 



5.5 CRITERIA FOR QUALITY INDICATORS  



The laboratory maintains a Control Limit Report that summarizes the precision and accuracy 
acceptability limits for performed analyses. This summary includes an effective date, is updated 
each time new limits are generated, and are managed by the laboratory’s QA Department.  
Unless otherwise noted, limits within these tables are laboratory generated.  Some acceptability 
limits are derived from US EPA methods when they are required.  Where U.S. EPA method 
limits are not required, the laboratory has developed limits from evaluation of data from similar 
matrices.  Criteria for development of control limits are contained in NC-QA-018 Statistical 
Evaluation of Data and Development of Control Charts and in Section 24).  



 



5.6 STATISTICAL QUALITY CONTROL  



 
Statistically-derived precision and accuracy limits are required by selected methods (such as 
SW-846) and programs The laboratory routinely utilizes statistically-derived limits to evaluate 
method performance and determine when corrective action is appropriate.  The analysts are 
instructed to use the current limits in the laboratory (dated and approved by the Group Leader 
and QA Manager) and entered into the Laboratory Information Management System (LIMS).  
The Quality Assurance Department maintains an archive of all limits used within the laboratory.  
If a method defines the QC limits, the method limits are used.   
 
If a method requires the generation of historical limits, the lab develops such limits from recent 
data in the QC database of the LIMS following the guidelines described in Section 25.  All 
calculations and limits are documented and dated when approved and effective.  On occasion, a 
client requests contract-specified limits for a specific project. 
 
Surrogate recoveries are determined for a specific time period as defined above. The resulting 
ranges are entered in LIMS.   
 
Current QC limits are entered and maintained in the LIMS analyte database.  As sample results 
and the related QC are entered into LIMS, the sample QC values are compared with the limits in 
LIMS to determine if they are within the acceptable range. The analyst then evaluates if the 
sample needs to be rerun or re-extracted/rerun or if a comment should be added to the report 
explaining the reason for the QC outlier.  
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5.6.1 QC Charts  



In-house limits for all QC data must be evaluated and compared to the limits published in the 
methods for applicable matrices.  Method limits must be employed until sufficient QC data are 
acquired.  A minimum of 20 to 30 data points are recommended to establish the in-house QC 
limits.  Calculated results of the QC (LCS) samples are evaluated by comparing against control 
limits (3-sigma). 



  
Control charts are used to develop control limits, trouble-shoot analytical problems, and, in 
conjunction with the non-conformance system, to monitor for trends.  Program-specific data 
analysis requirements for control charts are followed as required for data generated under those 
programs. These additional requirements shall be documented in a QAPP or QAS.   
 



5.7 QUALITY SYSTEM METRICS 



In addition to the QC parameters discussed above, the entire Quality System is evaluated on a 
monthly basis through the use of specific metrics (refer to Section 16).  These metrics are used 
to drive continuous improvement in the laboratory’s Quality System.  
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SECTION 6 
 



DOCUMENT CONTROL 
(NELAC 5.4.3) 



 



6.1 OVERVIEW 



The QA Department is responsible for the control of documents used in the laboratory to ensure 
that approved, up-to-date documents are in circulation and out-of-date (obsolete) documents 
are archived or destroyed. The following documents, at a minimum, must be controlled at each 
laboratory Facility: 



 
••••    Laboratory Quality Assurance Manual 
••••    Laboratory Standard Operating Procedures (SOP) 
••••    Laboratory Policies 
••••    Work Instructions and Forms 
••••    Corporate Policies and Procedures distributed outside the intranet  



 
Corporate Quality posts Corporate Manuals, SOPs, Policies, Work Instructions, White Papers, 
and Training Materials on the company intranet site. These Corporate documents are only 
considered controlled when they are read on the company intranet site. Printed copies are 
considered uncontrolled unless the laboratory physically distributes them as controlled 
documents.  A detailed description of the procedure for issuing, authorizing, controlling, 
distributing, and archiving Corporate documents is found in Corporate SOP CW-Q-S-001, 
Corporate Document Control and Archiving.  The laboratory’s internal document control 
procedure is defined in SOP NC-QA-027, Preparation and Management of Standard Operataing 
Procedures. 
 
The laboratory QA Department also maintains access to various references and document 
sources integral to the operation of the laboratory. This includes reference methods and 
regulations.  The laboratory also maintains instrument manuals (hard or electronic copies).  
 
The laboratory maintains control of records for raw analytical data and supporting records such as 
audit reports and responses, logbooks, standard logs, training files, MDL studies, Proficiency 
Testing (PT) studies, certifications and related correspondence, and Corrective Action reports. 
Raw analytical data consists of bound logbooks, instrument printouts, any other notes, magnetic 
media, electronic data and final reports.  
 



6.2 DOCUMENT APPROVAL AND ISSUE  



The pertinent elements of a document control system for each document include a unique 
document title and number, the number of pages of the item, the effective date, revision 
number, and the laboratory name.  The QA Department is responsible for the maintenance of  
this system. 
 
Controlled documents are authorized by the QA Department and other management.  In order 
to develop a new document, a staff member submits an electronic draft to the QA Department 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 6-2 of 6-2 



 
 



Company Confidential & Proprietary 



for suggestions and approval before use.  Upon approval, QA personnel add the identifying 
version information to the document, and retains the official document on file.  The official 
document is provided to all applicable operational units (may include electronic access). 
Controlled documents are identified as such and records of their distribution are kept by the QA 
Department.  Document control may be achieved by either electronic or hardcopy distribution. 
 
The QA Department maintains a list of the official versions of controlled documents.  
 
Quality System Policies and Procedures must be reviewed at a minimum of every 24 months, 
and revised as appropriate.  For procedures associated with DoD and Ohio VAP project work, 
applicable SOPs and Policies are reviewed every 12 months.  Changes to documents occur 
when a procedural change warrants.  
 



6.3 PROCEDURES FOR DOCUMENT CONTROL POLICY 



 
For changes to the QA Manual, refer to SOPs NC-QA-019 and CW-Q-S-001.  Uncontrolled 
copies must not be used within the laboratory.  Previous revisions and back-up data are stored 
by the QA/QC Department.  
 
For changes to SOPs, refer to Corporate SOP CW-Q-S-002, Writing a Standard Operating 
Procedure (SOP), and SOP NC-QA-027, Preparation and Management of Standard Operating 
Procedures. 
 
Forms, worksheets, Work Instructions, and information are organized by department in the QA 
office.  Electronic versions are kept on a hard drive in the QA department; hard copies are kept 
in QA files.  The procedure for the care of these documents is in SOP NC-QA-027. 
 



6.4 OBSOLETE DOCUMENTS 



All invalid or obsolete documents are removed, or otherwise prevented from unintended use. 
The laboratory has specific procedures as described above to accomplish this. In general, 
obsolete documents are collected from employees according to distribution lists and are marked 
obsolete on the cover or destroyed. At least one copy of the obsolete document is archived 
according to SOP NC-QA-027.  
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SECTION 7 
 



SERVICE TO THE CLIENT  
(NELAC 5.4.7) 



7.1 OVERVIEW 



The laboratory has established procedures for the review of work requests and contracts, oral or 
written.  The procedures include evaluation of the laboratory’s capability and resources to meet 
the contract’s requirements within the requested time period. All requirements, including the 
methods to be used, must be adequately defined, documented and understood.  For many 
environmental sampling and analysis programs, testing design is site or program specific and 
does not necessarily “fit” into a standard laboratory service or product.  It is the laboratory’s 
intent to provide both standard and customized environmental laboratory services to our clients.     
 
A thorough review of technical and QC requirements contained in contracts is performed to 
ensure project success.  The appropriateness of requested methods, and the lab’s capability to 
perform them must be established.  Projects, proposals and contracts are reviewed for 
adequately defined requirements and the laboratory’s capability to meet those requirements. 
Alternate test methods that are capable of meeting the clients’ requirements may be proposed 
by the lab.  A review of the lab’s capability to analyze non-routine analytes is also part of this 
review process. 
 
All projects, proposals and contracts are reviewed for the client’s requirements in terms of 
compound lists, test methodology requested, sensitivity (detection and reporting levels), 
accuracy, and precision requirements (Percent Recovery and RPD).  The reviewer ensures that 
the laboratory’s test methods are suitable to achieve these regulatory and client requirements 
and that the laboratory holds the appropriate certifications and approvals to perform the work. 
The laboratory and any potential subcontract laboratories must be certified, as required, for all 
proposed tests.   
 
The laboratory must determine if it has the necessary physical, personnel and information 
resources to meet the contract, and if the personnel have the expertise needed to perform the 
testing requested. Each proposal is checked for its impact on the capacity of the laboratory’s 
equipment and personnel. As part of the review, the proposed turnaround time must be checked 
for feasibility. 
 
Electronic or hard-copy deliverable requirements are evaluated against the laboratory’s capacity 
for production of the documentation. 
 
If the laboratory cannot provide all services but intends to subcontract such services, whether to 
another TestAmerica facility or to an outside firm, this must be documented and discussed with 
the client prior to contract approval (refer to Section 8 for Subcontracting Procedures). 
 
The laboratory informs the client of the results of the review if it indicates any potential conflict, 
deficiency, lack of accreditation, or inability of the lab to complete the work satisfactorily. Any 
discrepancy between the client’s requirements and the laboratory’s capability to meet those 
requirements is resolved in writing before acceptance of the contract. It is necessary that the 
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contract be acceptable to both the laboratory and the client.  Amendments initiated by the client 
and/or TestAmerica, are documented in writing.  
 
All contracts, QAPPs, Sampling and Analysis Plans (SAPs), contract amendments, and 
documented communications become part of the project record.   
 
The same contract review process used for the initial review is repeated when there are 
amendments to the original contract by the client, and the participating personnel are informed 
of the changes. 
 



7.2 REVIEW SEQUENCE AND KEY PERSONNEL  



Appropriate personnel must review the work request at each stage of evaluation. 
  
For routine projects and other simple tasks, a review by the Project Manager (PM) is considered 
adequate. The PM confirms that the laboratory has any required certifications, that it can meet 
the clients’ data quality and reporting requirements and that the lab has the capacity to meet the 
clients turn around needs.  It is recommended that, where there is a sales person assigned to 
the account, an attempt should be made to contact that sales person to inform them of the 
incoming samples.   
 
For new, complex or large projects, the opportunity is forwarded to a Customer Service 
Manager (CSM) for review.  The CSM contacts the appropriate Sales Executive (National 
Account Manager, Key Account Executive, Regional Account Executive, and/or Program 
Manager) to determine which lab will receive the work based on the scope of work and other 
requirements, including certification, testing methodology, reporting specifications, and available 
capacity to perform the work.  The contract review process is outlined in TestAmerica’s 
Corporate SOP CA-L-P-002, Contract Compliance Policy.   
 
This review encompasses all facets of the operation.  The scope of work is distributed to the 
appropriate personnel, as needed based on scope of contract, to evaluate all of the 
requirements shown above (not necessarily in the order below):  



••••    Legal & Contracts Director  



••••    Laboratory Customer Service Manager 



••••    Laboratory Operations Manager 



••••    Laboratory and/or Corporate Technical Director 



••••    Laboratory and/or Corporate Information Technology Managers/Directors 



••••    Regional and/or National Account representatives  



••••    Laboratory and/or Corporate Quality Assurance Managers 



••••    Laboratory and/or Corporate Environmental Health and Safety Managers/Directors 



••••    The Laboratory Director/Manager reviews the formal laboratory quote, and makes final 
acceptance for their facility. 



••••    Based on the level of discount extended for the project, approval of the General Manager or 
Sales Director may also be required. 
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The Customer Service Manager or local Account Executive then submits the final proposal to 
the client.  
 
In the event that one of the above personnel is not available to review the contract, his or her 
backup will fulfill the review requirements.  
 
The Legal & Contracts Director (or their designee) maintains copies of all signed contracts.  The 
Laboratory Director also maintains an electronic copy of any contract signed at the local level. 
 



7.3 DOCUMENTATION 



Appropriate records are maintained for every contract or work request.  All stages of the 
contract review process are documented and include records of any significant changes.  
Documents are reviewed by the Laboratory Director and stored on the laboratory’s public drive. 
 
The contract must be distributed to and maintained by the Corporate Contracts Department and 
the applicable Account Executive.  A copy of the contract must be filed electronically by the 
Laboratory Director.  Quotes must be archived electronically in the laboratory quote module 
(TALs) or in the public shared drive if an off-TALs quote is submitted.  
 
Records are maintained of pertinent discussions with a client relating to the client’s 
requirements or the results of the work during the period of execution of the contract. The PM 
keeps email records or a phone log of conversations with the client. 
 



7.3.1 Project-Specific Quality Planning  



Communication of contract-specific technical and QC criteria is an essential activity in ensuring 
the success of site specific testing programs.  To achieve this goal, the laboratory assigns a PM 
to each client. The PM is the first point of contact for the client.  It is the PM’s responsibility to 
ensure that project specific technical and QC requirements are effectively evaluated and 
communicated to the laboratory personnel before and during the project. QA department 
involvement may be needed to assist in the evaluation of custom QC requirements. 
 
PM’s are the primary client contact and they ensure resources are available to meet project 
requirements. Although PM’s do not have direct reports or staff in production, they coordinate 
opportunities and work with laboratory management and supervisory staff to ensure available 
resources are sufficient to perform work for the client’s project.  Project management is positioned 
between the client and laboratory resources. 
 
Prior to work on a new project, the dissemination of project information and/or project opening 
meetings may occur to discuss schedules and unique aspects of the project.  Items to be 
discussed may include the project technical profile, turnaround times, holding times, methods, 
analyte lists, reporting limits, deliverables, sample hazards, or other special requirements.  The PM 
introduces new projects to the laboratory staff through project kick-off meetings or to the 
supervisory staff during production meetings.  These meetings provide direction to the laboratory 
staff in order to maximize production and client satisfaction, while maintaining quality.  In addition, 
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project notes may be associated with each sample batch as a reminder upon sample receipt and 
analytical processing. 
 
During the project, any change that may occur within an active project is agreed upon between the 
client/regulatory agency and the PM/laboratory.  These changes, e.g., use of a non-standard 
method or modification of a method, and approvals must be documented prior to implementation.  
Documentation pertains to any document, e.g., letter, e-mail, variance, contract addendum, which 
has been signed by both parties. 
 
Such changes are also communicated to the laboratory.  Project-specific changes made after 
samples are in-house are communicated through Change Order forms. 
 
Programmatic and/or method changes are communicated via email transmittal and/or in meetings 
with the applicable Operations Managers.  If the modification includes use of a non-standard 
method, or significant modification of a method, documentation of the modification is made in the 
case narrative of the applicable data report(s). 
 
The laboratory strongly encourages client visits to the laboratory and for formal/informal 
information sharing session with employees in order to effectively communicate ongoing client 
needs as well as project specific details for customized testing programs. 
 



7.4 SPECIAL SERVICES 



The laboratory cooperates with clients and their representatives to monitor the laboratory’s 
performance in relation to work performed for the client. It is the laboratory’s goal to meet all 
client requirements in addition to statutory and regulatory requirements. The laboratory has 
procedures to ensure confidentiality to clients (Section 15 and 25).  
 
Note:  ISO 17025/NELAC 2003 states that a laboratory “shall afford clients or their 
representatives cooperation to clarify the client’s request”. This topic is discussed in Section 7. 
 
The laboratory’s standard procedures for reporting data are described in Section 25.  Special 
services are also available and provided upon request.  These services include:  



• Reasonable access for our clients or their representatives to the relevant areas of the 
laboratory for the witnessing of tests performed for the client.  



• Assist client-specified third-party data validators as specified in the client’s contract.  



• Supplemental information pertaining to the analysis of their samples. Note: An additional 
charge may apply for additional data/information that was not requested prior to the time of 
sample analysis or previously agreed upon.  



 



7.5 CLIENT COMMUNICATION 



Customer Service Managers (CSMs) and Project Managers (PMs) are the primary 
communication link to the clients. They must inform their clients of any delays in project 
completion as well as any non-conformances in either sample receipt or sample analysis. 
Project Management must maintain ongoing client communication throughout the entire client 
project.  
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Technical Directors, Operation Manager, or Group Leaders are available to discuss any 
technical questions or concerns the client may have.  
 



7.6 REPORTING 



The laboratory works with our clients to produce any special communication reports required by 
the contract.  
 
 



7.7 CLIENT SURVEYS 



The laboratory assesses both positive and negative client feedback. The results are used to 
improve overall laboratory quality and client service. 
 
TestAmerica Sales and Marketing teams periodically develop lab and client-specific surveys to 
assess client satisfaction.  
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SECTION 8 
 



SUBCONTRACTING OF TESTS 
(NELAC 5.4.5) 



 



8.1 OVERVIEW 



For the purpose of this quality manual, the phrase subcontract laboratory refers to a laboratory 
external to theTestAmerica Laboratories.  The phrase “work sharing” refers to internal transfers 
of samples between the TestAmerica Laboratories. The term “outsourcing” refers to the act of 
subcontracting tests.  
 
When contracting with our clients, the laboratory makes commitments regarding the 
services to be performed and the data quality for the results to be generated. When the 
need arises to outsource testing for our clients because project scope, changes in laboratory 
capabilities, capacity or unforeseen circumstances, we must be assured that the 
subcontractors or work sharing laboratories understand the requirements and must meet 
the same commitments we have made to the client. Refer to TestAmerica’s Corporate SOPs 
on Subcontracting Procedures (CA-L-S-002) and the Work Sharing Process SOP  
(CA-C-S-001).  
 
When outsourcing analytical services, the laboratory must assure, to the extent necessary, that 
the subcontract or work sharing laboratory maintains a program consistent with the 
requirements of this document, the requirements specified in NELAC/ISO 17025 and/or the 
client’s Quality Assurance Project Plan (QAPP). All QC guidelines specific to the client’s 
analytical program are transmitted to the subcontractor and agreed upon before sending the 
samples to the subcontract facility. Additionally, work requiring accreditation must be placed 
with an appropriately accredited laboratory.  The laboratory performing the subcontracted work 
must be identified in the final report, as must non-NELAC accredited work, where required.  
 
For DOD projects, the subcontractor laboratories used must have an established and 
documented laboratory quality system that complies with DoD QSM requirements. The 
subcontractor laboratories are evaluated following the procedures outlined below and as seen in 
Figure 8-2. The subcontractor laboratory must receive project-specific approval from the DoD 
client before any samples are analyzed.  
 
The QSM has five specific requirements for subcontracting: 
 



1. Subcontractor laboratories must have an established laboratory quality system that 
complies with the QSM.  
 



2. Subcontractor laboratories must be approved by the specific DoD component laboratory 
approval process.  
 



3. Subcontractor laboratories must demonstrate the ability to generate acceptable results 
from the analysis of PT samples, subject to availability, using each applicable method, in 
the specified matrix, and provide appropriate documentation to the DoD client.  
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4. Subcontractor laboratories must receive project-specific approval from the DoD client 
before any samples are analyzed.  
 



5. Subcontractor laboratories are subject to project-specific, on-site assessments by the 
DoD client or their designated representatives.  



 
Project Managers (PMs) or Customer Service Managers (CSM) for the Export Lab are 
responsible for obtaining client approval prior to outsourcing any samples. The laboratory must 
advise the client of a subcontract or work sharing arrangement in writing and when possible 
approval from the client must be retained in the project folder.        
 
Note:  In addition to the client, some regulating agencies, such as the US Army Corps of 
Engineers and the USDA, require notification prior to placing such work. 



 



8.2 QUALIFYING AND MONITORING SUBCONTRACTORS  



Whenever a PM or Customer Service Manager (CSM) becomes aware of a client requirement 
or laboratory need where samples must be outsourced to another laboratory, the other 
laboratory(s) shall be selected based on the following:  



• The first priority is to attempt to place the work in a qualified TestAmerica laboratory  



• Firms specified by the client for the task. (Documentation that a subcontractor was 
designated by the client must be maintained with the project file. This documentation can be 
as simple as placing a copy of an e-mail from the client in the project folder.) 



• Firms listed as pre-qualified and currently under a subcontract with TestAmerica.  A listing of 
all approved subcontracting laboratories and supporting documentation is available on the 
TestAmerica intranet site.  Verify necessary accreditation, where applicable (e.g., on the 
subcontractors NELAC, A2LAA accreditation or State Certification. 



• Firms identified in accordance with the company’s Small Business Subcontracting program 
as small, women-owned, veteran-owned and/or minority-owned businesses 



• NELAC or A2LA-accredited laboratories 



• In addition, the firm must hold the appropriate certification to perform the work required 
 
All TestAmerica Laboratories are pre-qualified for work sharing, provided they hold the 
appropriate accreditations, can adhere to the project/program requirements, and the client 
approved sending samples to that laboratory. The client must provide acknowledgement that 
the samples can be sent to that facility (an e-mail is sufficient documentation or if 
acknowledgement is verbal, the date, time, and name of person providing acknowledgement 
must be documented). The originating laboratory is responsible for communicating all technical, 
quality, and deliverable requirements as well as other contract needs.  Refer to Corporate SOP 
CA-C-S-001, Work Sharing Process. 
 
When the potential subcontract laboratory has not been previously approved, CSMs or PMs 
may nominate a laboratory as a subcontractor based on need. The decision to nominate a 
laboratory must be approved by the Laboratory Director/Manager. The Laboratory 
Director/Manager requests that the QA Manager begin the process of approving the subcontract 
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laboratory as outlined in Corporate SOP CA-L-S-002, Subcontracting Procedures.  The client 
must provide acknowledgement that the samples can be sent to that facility.  (An e-mail is 
sufficient documentation; or if acknowledgement is verbal, the date, time, and name of person 
providing acknowledgement must be documented.) 
 
8.2.1 Once the appropriate accreditation and legal information is received by the laboratory, 



it is evaluated for acceptability (where applicable) and forwarded to Corporate 
Contracts for formal contracting with the laboratory.  They must add the lab to the 
approved list on the intranet site, along with the associated documentation and notify 
the Finance Group for J.D.Edwards. 



 
8.2.2 The client must  assume responsibility for the quality of the data generated from the 



use of a subcontractor they have requested the lab to use.  The qualified 
subcontractors on the intranet site are to meet minimal standards. TestAmerica does 
not certify laboratories.  The subcontractor is on our approved list, and can only be 
recommended to the extent that we would use them. 



 
8.2.3 The status and performance of qualified subcontractors must be monitored periodically 



by the Corporate Contracts and/or Quality Departments.  Any problems identified must 
be brought tothe attention of TestAmerica’s Corporate Finance or Corporate Quality 
personnel.   



• Complaints must be investigated. Documentation of the complaint, investigation, 
and corrective action must be maintained in the subcontractor file on the intranet 
site.  Complaints are posted using the Vendor Performance Report. 



• Information must be updated on the intranet when new information is received from 
the subcontracted laboratories. 



• Subcontractors in good standing must be retained on the intranet listing. The QA 
Manager must notify all TestAmerica laboratories, Corporate Quality, and 
Corporate Contracts if any laboratory requires removal from the intranet site.  This 
notification must be posted on the intranet site and e-mailed to all Lab 
Directors/Managers, QA Managers, and Sales Personnel.  



 



8.3 OVERSIGHT AND REPORTING 



The CSM or PM must request that the selected subcontractor be presented with a subcontract, 
if one is not already executed between the laboratory and the subcontractor. The subcontract 
must include terms which flow down the requirements of our clients, either in the subcontract 
itself or through the mechanism of work orders relating to individual projects. A standard 
subcontract and the Lab Subcontractor Vendor Package (posted on the intranet) can be used to 
accomplish this, and the Legal & Contracts Director can tailor the document or assist with 
negotiations, if needed. The PM or CSM responsible for the project must advise and obtain 
client consent to the subcontract as appropriate, and provide the scope of work to ensure that 
the proper requirements are made a part of the subcontract and are made known to the 
subcontractor. 
 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 8-4 of 8-5 



 
 



Company Confidential & Proprietary 



Prior to sending samples to the subcontracted laboratory, the PM confirms their certification 
status to determine if it’s current and scope-inclusive.  For TestAmerica Laboratories, 
certifications can be viewed on the company’s TotalAccess Database.  
 
The Sample Control Department is responsible for ensuring compliance with QA requirements 
and applicable shipping regulations when shipping samples to a subcontracted laboratory.  
 
All subcontracted samples must be accompanied by a Chain of Custody (COC).  A copy of the 
original COC sent by the client must be included with all samples subbed within the 
TestAmerica. 
 
Through communication with the subcontracted laboratory, the PM monitors the status of the 
subcontracted analyses, facilitates successful execution of the work, and ensures the timeliness 
and completeness of the analytical report. 
 
Non-NELAC accredited work must be identified in the subcontractor’s report as appropriate. If 
NELAC accreditation is not required, the report does not need to include this information.  
 
Reports submitted from subcontractor laboratories are not altered and are included in their 
original form in the final project report.  This clearly identifies the data as being produced by a 
subcontractor facility.  If subcontract laboratory data is incorporated into the laboratory EDD, 
i.e., imported, the report must explicitly indicate the specific lab that produced the data and 
identify the specific methods and samples. 
 
Note:  The results submitted by a TestAmerica  work-sharing laboratory may be transferred 
electronically and the results reported by the TestAmerica  work-sharing lab are identified on the 
final report. The report must explicitly indicate which lab produced the data for which methods 
and samples. The final report must include a copy of the completed COC for all work sharing 
reports.  
 



8.4 CONTINGENCY PLANNING  



The Laboratory Director/Manager may waive the full qualification of a subcontractor process 
temporarily to meet emergency needs. In the event this provision is utilized, the QA Manager 
will be required to verify certifications. The comprehensive approval process must then be 
initiated  within 30 calendar days of subcontracting. 
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Figure 8-1.   Example  -  Client-Approved Subcontra ctor Form  



 
Client Information:  
 
Client Name & Account Number:______________________ __________________________ 
 
Client Contact: ___________________________________ _______________________ 
 
Client Address: ___________________________________ _______________________ 
           _____________________________________________  
 
Project Information:  (Please choose all applicable.) 
 



� Certification required:  □□□□ State □□□□ NELAC □□□□ A2LA □□□□ Method___ 
 



  □□□□ Target compound______________     □□□□ Other___________  □ N/A□ N/A□ N/A□ N/A 
 
� Required Turn around time (method provisional)_____ __________________ 



 
Subcontractor’s Information:  
 
Subcontractor’s Name: _____________________________ _______________________ 
 
Subcontractor’s Contact: __________________________ __________________________ 
 
Subcontractor’s Email: ____________________________ ________________________ 
 
Subcontractor’s Address: __________________________ __________________________ 
    _________________________________________ 
 
Subcontractor’s Phone Number:     _________________ _____________________________ 
 
Analytical Test/Compound/Method to be subcontracted :  ___________________________ 
 
 
Certification Statement:  
 
I hereby give [Insert Lab Name]  permission to use the above noted subcontractor for the above noted testing procedures/methods.  
I realize that the above subcontractor will be held liable for the validity of the above mentioned testing procedures/methods.  All 
subcontractors shall meet the requirements as spelled out in project information and will follow all analytical holding times and turn 
around times for analytical reports.  The subcontract laboratory, and not TestAmerica, will be held liable for liquidated damages for 
delays in subcontracted analytical reports and/or electronic data deliverables. 



 
 
Client Signature       Date 
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SECTION 9 
 



PURCHASING SERVICES AND SUPPLIES 
(NELAC 5.4.6) 



  



9.1 OVERVIEW 



Evaluation and selection of suppliers and vendors is performed, in part, on the basis of the 
quality of their products, their ability to meet the demand for their products on a continuous and 
short term basis, the overall quality of their services, their past history, and competitive pricing. 
This is achieved through evaluation of objective evidence of quality furnished by the supplier, 
which can include certificates of analysis, recommendations, and proof of historical compliance 
with similar programs for other clients. To ensure that quality critical consumables and 
equipment conform to specified requirements, which may affect quality, all purchases from 
specific vendors are approved by a member of the supervisory or management staff.  Capital 
expenditures are made in accordance with the TestAmerica’s Corporate Controlled Purchases 
Procedure, SOP CW-F-S-007.  
 
Contracts must be signed in accordance with TestAmerica’s Corporate Authorization Matrix 
Policy, Policy CW-F-P-002. Request for Proposals (RFP’s) must be issued where more 
information is required from the potential vendors than just price. Process details are available 
in TestAmerica’s Corporate Procurement and Contracts Policy (Policy CW-F-P-004).  RFP’s 
allow TestAmerica to determine if a vendor is capable of meeting requirements such as 
supplying all of the TestAmerica facilities, meeting required quality standards and adhering to 
necessary ethical and environmental standards. The RFP process also allows potential vendors 
to outline any additional capabilities they may offer.  
 
 



9.2 GLASSWARE  



Glassware used for volumetric measurements must be Class A or verified for accuracy 
according to laboratory procedure. Pyrex (or equivalent) glass must be used where possible.  
For safety purposes, thick-wall glassware must be used where available. 
 



9.3 REAGENTS, STANDARDS & SUPPLIES  



Purchasing guidelines for equipment and reagents must meet the requirements of the specific 
method and testing procedures for which they are being purchased. Solvents and acids are pre-
tested in accordance with TestAmerica’s Corporate SOP on Solvent and Acid Lot Testing and 
Approval, SOP CA-Q-S-001.  
 
9.3.1 Purchasing  
 
Chemical reagents, solvents, glassware, and general supplies are ordered as needed to 
maintain sufficient quantities on hand. Materials used in the analytical process must be of a 
known quality.  The wide variety of materials and reagents available makes it advisable to 
specify recommendations for the name, brand, and grade of materials to be used in any 
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determination. This information is contained in the method SOP.   The analyst may check the 
item out of the on-site consignment system that contains items approved for laboratory use 
 
9.3.2 Receiving  
 
It is the responsibility of the Warehouse Manager to receive the shipment.  It is the responsibility 
of the analyst who ordered the materials to date the material when received.  Once the ordered 
reagents or materials are received, the analyst compares the information on the label or 
packaging to the original order to ensure that the purchase meets the quality level specified.  
Material Safety Data Sheets (MSDSs) are kept on a backup disc located in the Wet Chemistry 
bullpen and available online through the Company’s intranet website.  Anyone may review these 
for relevant information on the safe handling and emergency precautions of on-site chemicals. 
 
9.3.3 Specifications  
 
All methods in use in the laboratory specify the grade of reagent that must be used in the 
procedure.  If the quality of the reagent is not specified, it may be assumed that it is not 
significant in that procedure and, therefore, any grade reagent may be used.  It is the 
responsibility of the analyst to check the procedure carefully for the suitability of grade of 
reagent.  Specifications are listed in SOP NC-QA-017, Reagents and Standards.  
 
Chemicals must not be used past the manufacturer’s expiration date and must not be used past 
the expiration time noted in a method SOP. If expiration dates are not provided, the laboratory 
may contact the manufacturer to determine an expiration date. 
 
The laboratory assumes a five-year expiration date on inorganic dry chemicals unless noted 
otherwise by the manufacturer or by the reference source method.  Chemicals must not be used 
past themanufacturer’s or SOPs expiration date unless “verified” (refer to Item 3 listed below). 
  
• An expiration date cannot be extended if the dry chemical is discolored or appears 



otherwise physically degraded, the dry chemical must be discarded.  
 



• Expiration dates can be extended if the dry chemical is found to be satisfactory based on 
acceptable performance of quality control samples (Continuing Calibration Verification 
(CCV), Blanks, Laboratory Control Sample (LCS), etc.).  



 
• If the dry chemical is used for the preparation of standards, the expiration dates can be 



extended six months if the dry chemical is compared to an unexpired independent source in 
performing the method and the performance of the dry chemical is found to be satisfactory. 
The comparison must show that the dry chemical meets CCV limits. The comparison studies 
are maintained in the Standard Logbook in each laboratory group. 



 
Wherever possible, standards must be traceable to national or international standards of 
measurement or to national or international reference materials. Records to that effect are 
available to the user. 
 
Compressed gases in use are checked for pressure and secure positioning daily.  The minimum 
total pressure must be 500 psig or the tank must be replaced. The quality of the gases must 
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meet method or manufacturer specification or be of a grade that does not cause any analytical 
interference.  
 
Water used in the preparation of standards or reagents must have a conductivity of less than 1 
mmho/cm (or specific resistivity of greater than 1.0 megaohm-cm) at 25oC.  The specific 
conductivity is checked and recorded daily.  If the water’s conductivity is greater  than the 
specified limit, the Operations Manager and appropriate Department Managers/ Group Leaders 
must be notified immediately in order to notify all departments, decide on cessation (based on 
intended use) of activities, and make arrangements for correction. 
 
The laboratory may purchase reagent grade (or other similar quality) water for use in the 
laboratory. This water must be certified “clean” by the supplier for all target analytes or 
otherwise verified by the laboratory prior to use. This verification is documented.   
 
Standard lots are verified before first time use if the laboratory switches manufacturers or has 
historically had a problem with the type of standard. 
 
Purchased VOA vials must be certified clean and the certificates must be maintained. If 
uncertified VOA vials are purchased, all lots must be verified clean prior to use. This verification 
must be maintained.  
 
9.3.4 Storage  
 
Reagent and chemical storage is important from the aspects of both integrity and safety.  Light-
sensitive reagents may be stored in brown-glass containers.  Storage condictions are per the 
Corporate Environmental Health & Safety Manual (Corporate Document CW-E-M-001) and 
method SOPs or manufacturer instructions.  
 



9.4 PURCHASE OF EQUIPMENT/INSTRUMENTS/SOFTWARE 



When a new piece of equipment is needed, either for additional capacity or for replacing 
inoperable equipment, the analyst or group leader makes a supply request to the Operations 
Manager and/or the Laboratory Director/Manager.  If they agree with the request the procedures 
outlined in TestAmerica’s Corporate Policy CA-T-P-001, Qualified Products List, are followed.  A 
decision is made as to which piece of equipment can best satisfy the requirements.  The 
appropriate written requests are completed, and Purchasing places the order.  
 
Upon receipt of a new or used piece of equipment, an identification name is assigned, such as 
HP-20, added to the equipment list described in Section 21 that is maintained by the QA 
Department, and I.T. must be notified so they can synchronize the instrument for backups.  Its 
capability is assessed to determine if it is adequate or not for the specific application. For 
instruments, a calibration curve is generated followed by MDLs, Demonstration of Capabilities 
(DOCs), and other relevant criteria (refer to Section 20).  For software, its operation must be 
deemed reliable and evidence of instrument verification must be retained by the IT Department 
or QA Department. Software certificates supplied by the vendors are filed with the LIMS 
Administrator.  The manufacturer’s operation manual is retained at the bench.  
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9.5 SERVICES 



Service to analytical instruments (except analytical balances) is performed on an as needed 
basis. Routine preventative maintenance is discussed in Section 20. The need for service is 
determined by analysts and/or Department Managers.  The service providers that perform the 
services are approved by the Department Managers or Operations Manager. 



 



9.6 SUPPLIERS 



TestAmerica selects vendors through a competitive proposal / bid process, strategic business 
alliances or negotiated vendor partnerships (contracts). This process is defined in the Corporate 
Finance documents on Vendor Selection (SOP CW-F-S-018) and Procurement and Contracts 
Policy (Policy CW-F-P-004).  The level of control used in the selection process is dependent on 
the anticipated spending amount and the potential impact on TestAmerica business. Vendors 
that provide test and measuring equipment, solvents, standards, certified containers, instrument 
related service contracts or subcontract laboratory services shall be subject to more rigorous 
controls than vendors that provide off-the-shelf items of defined quality that meet the end use 
requirements. The JD Edwards purchasing system includes all suppliers /vendors that have 
been approved for use.  
 
Evaluation of suppliers is accomplished by ensuring the supplier ships the product or material 
ordered and that the material is of the appropriate quality. This is documented by signing off on 
packing slips or other supply receipt documents. The purchasing documents contain the data 
that adequately describe the services and supplies ordered. 



 
Any issues of vendor performance are to be reported immediately by the laboratory staff to the 
Corporate Purchasing Group by completing a Vendor Performance Report (CW-F-WI-009). 
 
The Corporate Purchasing Group must work through the appropriate channels to gather the 
information required to clearly identify the problem and must contact the vendor to report the 
problem and to make any necessary arrangements for exchange, return authorization, credit, 
etc. 
 
As deemed appropriate, the Vendor Performance Reports must be summarized and reviewed to 
determine corrective action necessary, or service improvements required by vendors 
 
The laboratory has access to a listing of all approved suppliers of critical consumables, supplies 
and services. This information is provided through the JD Edwards purchasing system.  
 



9.6.1 New Vendor Procedure  



TestAmerica employees who wish to request the addition of a new vendor must complete a J.D. 
Edwards Vendor Add Request Form.  
 
New vendors are evaluated based upon criteria appropriate to the products or services provided 
as well as their ability to provide those products and services at a competitive cost.  Vendors are 
also evaluated to determine if there are ethical reasons or potential conflicts of interest with 
TestAmerica employees that would make it prohibitive to do business with them as well as their 
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financial stability.  The QA Department and/or the Laboratory Director are consulted with vendor 
and product selection that have an impact on quality.  
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SECTION  10 
 



COMPLAINTS 
(NELAC 5.4.8) 



 



10.1 OVERVIEW 



The laboratory considers an effective client complaint handling process to be of significant 
business and strategic value. Listening to and documenting client concerns captures ‘client 
knowledge’ that enables our operations to continually improve processes and improving client 
satisfaction. An effective client complaint handling process also provides assurance to the data 
user that the laboratory will stand behind its data, service obligations and products. 
 
A client complaint is any expression of dissatisfaction with any aspect of our business services,  
(e.g., communications, responsiveness, data, reports, invoicing and other functions) expressed 
by any party, whether received verbally or in written form.  Client inquiries, complaints or noted 
discrepancies are documented, communicated to management, and addressed promptly and 
thoroughly. 
 
The laboratory has procedures for addressing both external and internal complaints with the 
goal of providing satisfactory resolution to complaints in a timely and professional manner. 
 
The nature of the complaint is identified, documented and investigated, and an appropriate 
action is determined and taken.  In cases where a client complaint indicates that an established 
policy or procedure was not followed, the QA Department must evaluate whether a special audit 
must be conducted to assist in resolving the issue.  A written confirmation or letter to the client, 
outlining the issue and response taken is recommended as part of the overall action taken. 
 
The process of complaint resolution and documentation utilizes the procedures outlined in 
Section 12 (Corrective Actions) and is documented following SOPs NC-QA-029, 
Nonconformance and Corrective Action System, and CA-C-S-002, Complaint Handling and 
Service Recovery.   



10.2 EXTERNAL COMPLAINTS  



An employee that receives a complaint initiates the complaint resolution process by first 
documenting the complaint according to CA-C-S-002, Complaint Handling and Service 
Recovery.    
 
Complaints fall into two categories: correctable and non-correctable. An example of a 
correctable complaint would be one where a report re-issue would resolve the complaint. An 
example of a non-correctable complaint would be one where a client complains that their data 
was repeatedly late. Non-correctable complaints must be reviewed for preventive action 
measures to reduce the likelihood of future occurrence and mitigation of client impact.   
 
The general steps in the complaint handling process are: 



• Receiving and Documenting Complaints 



• Complaint Investigation and Service Recovery 
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• Process Improvement 
 
The laboratory must inform the initiator of the complaint of the results of the investigation and 
the corrective action taken, if any. 
 



10.3 INTERNAL COMPLAINTS  



Internal complaints include, but are not limited to errors and non-conformances, training issues, 
internal audit findings, and deviations from methods.  Corrective actions may be initiated by any 
staff member who observes a nonconformance and must follow the procedures outlined in 
Section 12. In addition, Corporate Management, Sales and Marketing, and Information 
Technology (IT) may initiate a complaint by contacting the laboratory or through the Corrective 
Action system described in Section 12.   
 



10.4 MANAGEMENT REVIEW  



The number and nature of client complaints is reported by the QA Manager to the laboratory 
and QA Director in the QA Monthly report.  Monitoring and addressing the overall level and 
nature of client complaints and the effectiveness of the solutions is part of the Annual 
Management Review (Section 16)  
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SECTION 11  
 



CONTROL OF NON-CONFORMING WORK 
(NELAC 5.4.9) 



 



11.1 OVERVIEW 



When data discrepancies are discovered or deviations and departures from laboratory SOPs,  
policies, and/or client requests have occurred, corrective action is taken immediately. First, the 
laboratory evaluates the significance of the nonconforming work. Then, a Corrective Action plan is 
initiated based on the outcome of the evaluation. If it is determined that the nonconforming work is 
an isolated incident, the plan could be as simple as adding a qualifier to the final results and/or 
making a notation in the case narrative. If it is determined that the nonconforming work is a 
systematic or improper practices issue, the Corrective Action plan could include a more in depth 
investigation and a possible suspension of an analytical method. In all cases, the actions taken are 
documented using the laboratory’s Corrective Action system (refer to Section 12).  
 
Due to the frequently unique nature of environmental samples, sometimes departures from 
documented policies and procedures are needed.  



 
Note:   The laboratory must implement Corrective Action procedures to resolve the deviation 
and limit qualification of the final results.  The laboratory is not permitted to deviate from 
its VAP approved SOP if it intends to attest under affidavit that the "results" are VAP certified.  
When all Corrective Actions listed in the SOP have been exhausted, it may be necessary to 
use technical judgment in which case the decision process and rationale will be presented in 
the final report and/or affidavit and the data will be noted as ‘not VAP certified’ on the affidavit.  
 



11.2 RESPONSIBILITIES AND AUTHORITIES  



TestAmerica’s Corporate SOP entitled Internal Investigation of Potential Data Discrepancies 
and Determination for Data Recall (CA-L-S-001) outlines the general procedures for the 
reporting and investigation of data discrepancies and alleged incidents of misconduct or 
violations of the TestAmerica’s data integrity policies as well as the policies and procedures 
related to the determination of the potential need to recall data. 
 
Under certain circumstances the Laboratory Director/Manager, Operations Manager, Project 
Manager, or a member of the QA team may exceptionally authorize departures from 
documented procedures or policies. The departures may be a result of procedural changes due 
to the nature of the sample; a one-time procedure for a client; QC failures with insufficient 
sample to reanalyze, etc.  In most cases, the client must be informed of the departure prior to 
the reporting of the data.  Any departures must be well documented using the laboratory’s 
Corrective Action procedures described in Section 13. This information may also need to be 
documented in logbooks and/or data review as appropriate. Any impacted data must be 
referenced in a case narrative and/or flagged with an appropriate data qualifier.     
 
Any misrepresentation or possible misrepresentation of analytical data discovered by any 
laboratory staff member must be reported to facility Senior Management within 24 hours.  The 
Senior Management staff is compromised of the Laboratory Director, QA Manager, Customer 
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Service Manager, Operations Manager, I.T. Manager, H.R. Manager, and Technical Director. 
The reporting of issues involving alleged violations of the company’s Data Integrity or Manual 
Integration procedures must be conveyed to an Ethics and Compliance Officer (ECO), Director 
of Quality and Client Advocacy, and the laboratory’s Corporate Quality Director within 24 hours 
of discovery.   
 
Whether an inaccurate result was reported due to calculation or quantitation errors, data entry 
errors, improper practices, or failure to follow SOPs, the data must be evaluated to determine 
the possible effect. 
 
The Laboratory Director/Manager, QA Manager, ECOs, Corporate Quality Director, the COO, 
General Managers, and the Corporate Quality Directors have the authority and responsibility to halt 
work, withhold final reports, or suspend an analysis for due cause as well as authorize the 
resumption of work. 
 



11.3 EVALUATION OF SIGNIFICANCE AND ACTIONS TAKEN  



For each nonconforming issue reported, an evaluation of its significance and the level of 
management involvement needed is made.  This includes reviewing its impact on the final data, 
whether or not it is an isolated or systematic issue, and how it relates to any special client 
requirements.  
 
TestAmerica’s Corporate Data Investigation and Recall Procedure (SOP CA-L-S-001) 
distinguishes between situations when it would be appropriate for laboratory management to 
make the decision on the need for client notification (written or verbal) and data recall (report 
revision) and when the decision must be made with the assistance of the ECOs and Corporate 
Management.  Laboratory level decisions are documented and approved using the laboratory’s 
standard nonconformance/Corrective Action reporting in lieu of the data recall determination 
form contained in TestAmerica Corporate SOP CA-L-S-001.  
 



11.4  PREVENTION OF NONCONFORMING WORK 



If it is determined that the nonconforming work could recur, further corrective actions must be 
made following the laboratory’s Corrective Action system.  On a monthly basis, the QA 
Department evaluates non-conformances to determine if any nonconforming work has been 
repeated multiple times.  If so, the laboratory’s Corrective Action process may be followed.  
 



11.5 METHOD SUSPENSION/RESTRICTION (STOP WORK PROCEDURES) 



In some cases it may be necessary to suspend/restrict the use of a method or target compound 
which constitutes significant risk and/or liability to the laboratory.  Suspension/restriction 
procedures can be initiated by any of the persons noted in Section 11.2, Paragraph 5. 
 
Prior to suspension/restriction, confidentiality must be respected, and the problem with the 
required corrective and preventive action must be stated in writing and presented to the 
Laboratory Director/Manager. 
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The Laboratory Director/Manager must arrange for the appropriate personnel to meet with the 
QA Manager as needed.  This meeting must be held to confirm that there is a problem, that 
suspension/restriction of the method is required and must be concluded with a discussion of the 
steps necessary to bring the method/target or test fully back on line. In some cases that may not 
be necessary if all appropriate personnel have already agreed there is a problem and there is 
agreement on the steps needed to bring the method, target, or test fully back on line.  
 
The QA Manager must also initiate a Corrective Action report as described in Section 12 if one 
has not already been started.  A copy of any meeting notes and agreed-upon steps should be 
faxed or e-mailed by the laboratory to the appropriate General Manager and member of 
Corporate QA.  This fax/e-mail acts as notification of the incident. 
 
After suspension/restriction, the lab will hold all reports to clients pending review.  No faxing, 
mailing or distributing through electronic means may occur. The report must not be posted for 
viewing on the Internet. It is the responsibility of the Laboratory Director/Manager to hold all 
reporting and to notify all relevant laboratory personnel regarding the suspension/restriction, i.e., 
Project Management, Log-in, etc.  Clients must NOT generally be notified at this time.  Analysis 
may proceed in some instances depending on the non-conformance issue.  
 
Within 72 hours, the QA Manager must determine if compliance is now met and reports can be 
released, OR determine the plan of action to bring work into compliance, and release work.  A 
team, with all principals involved (Laboratory Director, Technical Director, QA Manager, Group 
Leader) can devise a start-up plan to cover all steps from client notification through compliance 
and release of reports.  Project Management, and the Directors of Client Services and Sales 
and Marketing must be notified if clients must be notified or if the suspension/restriction affects 
the laboratory’s ability to accept work. The QA Manager must approve start-up or elimination of 
any restrictions after all corrective action is complete. This approval is given by final signature 
on the completed Corrective Action report.  
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SECTION 12    
 



CORRECTIVE ACTION 
(NELAC 5.4.10) 



 



12.1 OVERVIEW 



A major component of TestAmerica’s Quality Assurance (QA) Program is the problem 
investigation and feedback mechanism designed to keep the laboratory staff informed on quality 
related issues and to provide insight to problem resolution. When nonconforming work or 
departures from policies and procedures in the quality system or technical operations are 
identified, the Corrective Action procedure provides a systematic approach to assess the issues, 
restore the laboratory’s system integrity, and prevent reoccurrence.  Corrective actions are 
documented using Nonconformance Memos (NCM). 
 



12.2 GENERAL 



Problems within the quality system or within analytical operations may be discovered in a variety 
of ways, such as QC sample failures, internal or external audits, proficiency testing (PT) 
performance, client complaints, staff observation, etc. 
 
The purpose of a Corrective Action system is to: 



• Identify non-conformance events and assign responsibility(s) for investigating. 
• Resolve non-conformance events and assign responsibility for any required corrective 



action.  
• Identify systematic problems before they become serious. 
• Identify and track client complaints and provide resolution (see more on client complaints in 



Section 11). 
 



12.2.1 Non-Conformance Memo (NCM)   



An NCM is used to document the following types of corrective actions:  



• Deviations from an established procedure or SOP 
• QC outside of limits (non matrix related) 
• Isolated Reporting / Calculation Errors  
• Client Complaints 
• Discrepancies in materials / goods received vs. manufacturer packing slips 



 
 



12.3 CLOSED LOOP CORRECTIVE ACTION PROCESS  



Any employee in the company can initiate a Corrective Action.  There are four main components 
to a closed-loop Corrective Action process once an issue has been identified--Cause Analysis, 
Selection and Implementation of Corrective Actions (both short and long term), Monitoring of the 
Corrective Actions, and Follow-up.   
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12.3.1 Cause Analysis  
 
Upon discovery of a non-conformance event, the event must be defined and documented.  An 
NCM must be initiated, someone is assigned to investigate the issue, and the event is 
investigated for cause.  Table 12-1 provides some general guidelines on determining 
responsibility for assessment.    SOP NC-QA-029, Nonconformance and Corrective Action 
System, establishes procedures for the identification and documentation of nonconformances 
and the corrective actions taken as a result of these events. 
 
The cause analysis step is the key to the process as a long-term corrective action cannot be 
determined until the cause is determined.   
 
If the cause is not readily obvious, the Group Leader, Lab Director, QA Manager, or designee is 
consulted. 
 
12.3.2 Selection and Implementation of Corrective A ctions  
 
Where corrective action is needed, the laboratory must identify potential corrective actions.  The 
action(s) most likely to eliminate the problem and prevent recurrence are selected and 
implemented. Responsibility for implementation is assigned.  
 
Corrective actions must be, to a degree, appropriate to the magnitude of the problem identified 
through the cause analysis. 
 
Whatever corrective action is determined to be appropriate, the laboratory must document and 
implement the changes.  The NCM is used for this documentation. 



 



12.3.3  Root Cause Analysis  



Root Cause Analysis is a class of problem solving (investigative) methods aimed at identifying 
the basic or causal factor(s) that underlie variation in performance or the occurrence of a 
significant failure. The root cause may be buried under seemingly innocuous events, many 
steps preceding the perceived failure. At first glance, the immediate response is typically 
directed at a symptom and not the cause. Typically, root cause analysis would be best with 
three or more incidents to triangulate a weakness.  
 
Systematically analyze and document the Root Causes of the more significant problems that 
are reported. Identify, track, and implement the corrective actions required to reduce the 
likelihood of recurrence of significant incidents. Trend the Root Cause data from these incidents 
to identify root causes that, when corrected, can lead to dramatic improvements in performance 
by eliminating entire classes of problems.  
 
Identify the one event associated with problem and ask why this event occurred.  Brainstorm 
the root causes of failures by asking why events occurred or conditions existed; and then why 
the cause occurred 5 consecutive times until you get to the root cause. For each of these sub 
events or causes, ask why it occurred.  Repeat the process for the other events associated with 
the incident.  
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• Root cause analysis does not mean the investigation is over.  Look at technique, or other 
systems outside the normal indicators. Often creative thinking will find root causes that 
ordinarily would be missed, and continue to plague the laboratory or operation.   



 
12.3.4 Monitoring of the Corrective Actions  



• The Department Manager/Group Leader and QA Manager is responsible to ensure the 
corrective action taken was effective. 



• Ineffective actions are documented and re-evaluated until acceptable resolution is achieved.  
Department Managers are accountable to the Laboratory Director to ensure final acceptable 
resolution is achieved and documented appropriately. 



• Each NCM is entered into a database for tracking purposes and a monthly summary of all 
corrective actions is printed out for review to aid in ensuring the corrective actions have 
taken effect.  



• The QA Manager reviews monthly NCMs for trends. Highlights are included in the QA 
monthly report (refer to Section 16). If a significant trend develops that adversely affects 
quality, an audit of the area is performed and corrective action implemented.  



• Any out-of-control situations that are not addressed acceptably at the laboratory level may be 
reported to the Corporate Quality Director by the QA Manager, indicating the nature of the out-
of-control situation and problems encountered in solving the situation.   



 
12.3.5 Follow-up Audits  



• Follow-up audits may be initiated by the QA Manager and must be performed as soon as 
possible when the identification of a nonconformance casts doubt on the laboratory’s 
compliance with its own policies and procedures, or on its compliance with state or federal 
requirements.  



• These audits often follow the implementation of the corrective actions to verify effectiveness.  
An additional audit would only be necessary when a critical issue or risk to business is 
discovered. 



 
Also refer to Section 15.2.4, Special Audits.) 



 



12.4 TECHNICAL CORRECTIVE ACTIONS  



In addition to providing acceptance criteria and specific protocols for technical corrective actions 
in the method SOPs, the laboratory has general procedures to be followed to determine when 
departures from the documented policies and procedures and quality control have occurred 
(refer to Section 11 for information regarding the control of non-conforming work).  The 
documentation of these procedures is through the use of an NCM.  
 
Table 12-1 includes examples of general technical corrective actions.  For specific criteria and 
corrective actions, refer to the analytical methods or specific method SOPs. 
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Table 12-1 provides some general guidelines for identifying the individual(s) responsible for 
assessing each QC type and initiating corrective action. The table also provides general 
guidance on how a data set should be treated if associated QC measurements are 
unacceptable. Specific procedures are included in Method SOPs, Work Instructions, and QAM 
Sections 19 and 20.  The QA Manager reviews all corrective actions monthly, at a minimum, 
and highlights are included in the QA monthly report.  
 
To the extent possible, samples must be reported only if all quality control measures are 
acceptable.  If the deficiency does not impair the usability of the results, data must be reported with 
an appropriate data qualifier and/or the deficiency must be noted in the case narrative.  Where 
sample results may be impaired, the Project Manager is notified by a written NCM and appropriate 
corrective action (e.g., re-analysis) is taken and documented.   
 



12.5 BASIC CORRECTIONS 



When mistakes occur in records, each mistake must be crossed-out, and [not obliterated (e.g. 
no White-Out)], and the correct value entered alongside.  All such corrections must be initialed 
(or signed) and dated by the person making the correction.  In the case of records stored 
electronically, the original “uncorrected” file must be maintained intact and a second “corrected” 
file is created. 
 
This same process applies to adding additional information to a record.  All additions made later 
than the initial must also be initialed (or signed) and dated.   
 
When corrections are due to reasons other than obvious transcription errors, the reason for the 
corrections (or additions) must also be documented.  
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Table 12-1 . 
General Corrective Action Procedures        
 
* For the Ohio EPA Voluntary Action Program (VAP), please refer to the SOPs for the  



  acceptable criteria, corrective actions, and exceptions.  
 



INORGANIC LABORATORY QUALITY CONTROL SAMPLES 
 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



310.1 
2320B 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 



Criteria: Concentration 
must be less than the 
reporting limit 
 



Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



— N/A 



Laboratory 
Control 
Sample 



310.1 
2320B 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 



Criteria: Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



— N/A 



Matrix Spike 310.1 
2320B 



Total alkalinity: 1 per batch 
of 20 samples — N/A 



Matrix Spike 
Duplicate 



310.1 
2320B 



Total alkalinity: 1 per batch 
of 20 samples — N/A 



Alkalinity 



Duplicate 310.1 
2320B 



For carbonate, 
bicarbonate, hydroxide, 
alkalinity only. 



Frequency: 1 per batch of 
10 samples Criteria 310.1: 
≤ 20 % RPD(3) 
 



Criteria 2320B: ≤ 25 % 
RPD(3) 



 



Corrective Action: Flag 
data outside of limit. 



— N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 
 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Ammonia * Method 
Blank 



350.1 
350.2  



SM4500
NH-E,F 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
 
Criteria: Concentration less 
than reporting limit 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



— N/A 



 Laboratory 
Control 
Sample 



350.1 
350.2 



SM4500
NH-E,F 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within control limits, rerun all 
associated samples 



— N/A 



 Matrix Spike 350.1  
350.2 



SM4500
NH-E,F  



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag data 
outside of limit 



— N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Matrix Spike 
Duplicate 



350.1  
350.2  



SM4500
NH-E,F 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag data 
outside of limit 



— N/A 



Ammonia 
(Cont’d) 



Duplicate 350.1  
350.2  



SM4500
NH-E,F 



N/A — N/A 



Ammonia 
(TKN) 



* Method 
Blank 



 
351.2 
351.3 



 
SM4500 



NO3 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
 
Criteria: Concentration must 
be less than the reporting 
limit 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



— N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Ammonia 
(TKN) 



(Cont’d) 



Laboratory 
Control 
Sample 



 
351.2 
351.3 



 
SM4500 



NO3 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



— N/A 



 Matrix Spike  
351.2 
351.3 



 
SM4500 



NO3 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Must be within 
laboratory control limits 
 
Corrective Action: Flag data 
outside of limit 



— N/A 



 Matrix Spike 
Duplicate 



 
351.2 
351.3 



 
SM4500 



NO3 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Must be within 
laboratory control limits 
 
Corrective Action: Flag data 
outside of limit 



— N/A 



 Duplicate 351.2 
351.3 



 
SM4500 



NO3 



N/A — N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



405.1 



SM5210B 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
 
Criteria: Concentration must 
be less than the reporting 
limit 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



— N/A 



Laboratory 
Control 
Sample  



and 



Laboratory 
Control 
Sample 



Duplicate 



405.1 



SM5210B 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



— N/A 



Matrix Spike 405.1 



SM5210B 



N/A — N/A 



Matrix Spike 
Duplicate 



405.1 



SM5210B 
N/A — N/A 



BOD 



Duplicate 405.1 



SM5210B 



N/A — N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



300.0A(5) 



 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
 
Criteria: Concentration must 
be less than the reporting 
limit 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



Laboratory 
Control 
Sample  



and 



Laboratory 
Control 
Sample 



Duplicate 



300.0A(5) 



 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within control limits, rerun all 
associated samples 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within control limits, rerun 
all associated samples 



Matrix Spike 300.0A(5) 



 



Frequency: 1 per 10 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag data 
outside of limit 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
data associated with MS 
outside of limit  



Matrix Spike 
Duplicate 



300.0A(5) N/A 9056A N/A 



Bromide 



Duplicate 300.0A(5) N/A 9056A N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



410.4 



SM5220D 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
Criteria: Concentration must 
be less than the reporting 
limit 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



— N/A 



Laboratory 
Control 
Sample  



and 



Laboratory 
Control 
Sample 



Duplicate 



410.4 



SM5220D 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
Criteria: Percent recovery 
must be within  laboratory 
control limits 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



— N/A 



Matrix 
Spike 



410.4 
SM5220D 



Frequency: 1 per 10 
samples, minimum of one 
per batch of samples 
processed 
Criteria: Must be within 
laboratory control limits 
Corrective Action: Flag data 
outside of limit 



— N/A 



Matrix 
Spike 



Duplicate 



410.4 
SM5220D 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
Criteria: Must be within 
laboratory control limits 
Corrective Action: Flag data 
outside of limit 



— N/A 



Chemical 
Oxygen 
Demand 
(COD) 



Duplicate 410.4 
SM5220D N/A — N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



300.0A 5 
325.2 
325.3 



 
 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
Criteria: Concentration must 
be less than the reporting 
limit 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



9056A Frequency:  1 with each 
batch of samples 
processed not to exceed 
20 samples  
Criteria: Concentration 
must be less than the 
reporting limit 
Corrective Action:  Rerun 
all samples associated 
with unacceptable blank 



Laboratory 
Control 
Sample 



300.0A 5 
325.2 
325.3 



 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
Criteria: Percent recovery 
must be within laboratory 
control limits 
Corrective Action: If not 
within control  limits, rerun 
all associated samples 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Percent recovery 
must be within laboratory 
control  limits 
Corrective Action: If not 
within laboratory control  
limits, rerun all 
associated samples 



Chloride 



Matrix Spike 300.0A(5) 
 
 



Frequency: 1 per 10 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag data 
outside of limit 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Percent recovery 
must be within laboratory 
control  limits 
Methods 9251Corrective 
Action: If not within 
laboratory control limits, 
rerun all associated 
samples 
Method 9056/9253 
Corrective Action:  Flag 
data associated with MS 
outside of limits 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 
 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Matrix Spike 
Duplicate 



325.2 
325.3 



 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag data 
outside of limit 



9056A 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Percent recovery 
must be within laboratory 
control limits/< 20 % 
RPD(3)



 
Corrective Action: Flag 
data outside of limit 
Method 9056:  MSD is not 
applicable 



Chloride 
(cont’d) 



Duplicate 
300.0A(5) 



325.2 
325.3 



N/A 9056A N/A 



* Method 
Blank 



330.5 Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
 
Criteria: Concentration must 
be less than the reporting 
limit 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



— N/A 



Laboratory 
Control 
Sample 



330.5 N/A — N/A 



Matrix Spike 330.5 N/A — N/A 



Matrix Spike 
Duplicate 



330.5 N/A — N/A 



Chlorine, 
Residual 



Duplicate 330.5 Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
Criteria: ≤ 20 % RPD(3)



 
Corrective Action: Flag data 
outside of limit. 



— Water 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



Chromium 
(Cr+6)  



* Method 
Blank 



3500 Cr-D Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
unless the blank is above 
RL, and samples are ND. 



7196A 
3060A 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration 
less than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
unless the blank is above 
RL, and samples are ND. 



 Laboratory 
Control 
Sample 



3500 Cr-D Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



7196A 
3060A 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples prepped 
 
Criteria: percent recovery 
for water must be within ± 
15 % and for solids must 
be within ± 20% 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 



 Matrix 
Spike 



3500 Cr-D Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
data outside of limit 



3060A  



7196A 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Advisory limits 
are 75% - 125% recovery 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 
 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



Matrix 
Spike 



Duplicate 



3500 Cr-D Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
data outside of limit 



7196A 
3060A 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Advisory limits 
are 75% - 125% recovery 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



Chromium 
(Cr+6)  



(Cont’d) 



Duplicate 3500 Cr-D N/A 7196A 
3060A 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: ≤ 20 % RPD(3) 
limit 
 
Corrective Action: 
Flag data outside of limit. 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



120.1 



SM2510B 



N/A 9050A Not Applicable 



Laboratory 
Control 
Sample 



120.1 



SM2510B 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control  limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



9050A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control  limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



Matrix 
Spike 



120.1 



SM2510B 



N/A 9050A N/A 



Matrix 
Spike 



Duplicate 



120.1 



SM2510B 



N/A 9050A N/A 



Conductivity, 
Specific 



Duplicate 120.1 



SM2510B 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
10 samples  
 
Criteria: ≤ 20 % RPD(3) 
 
Corrective Action: Flag 
data outside of limit. 
 



9050A Frequency: 1 with each 
batch of samples 
processed not to exceed 
10 samples  
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



335.1 



SM4500C
N-G 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9012A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration less 
than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



Laboratory 
Control 
Sample 



335.1 



SM4500C
N-G 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control  limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



 9012A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control  limits 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 



Matrix Spike 



335.1 



SM4500C
N-G 



N/A 9012A N/A 



Matrix Spike 
Duplicate 



335.1 



SM4500C
N-G 



 



N/A 9012A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within lab control 
limits 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix Spike 



Cyanide 
(Amenable) 



 



Duplicate 335.1 



SM4500C
N-G 



N/A 9012A N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



335.2 



335.3 



335.4 



4500-CN E 



335.2-CLP-M 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
unless the blank is above 
RL, and samples are ND. 



9012A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration less 
than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
unless the blank is above 
RL, and samples are ND. 



Laboratory 
Control 
Sample 



335.2 



335.3 



335.4 



4500-CN E 



335.2-CLP-M 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



9012A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control  limits 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 



Cyanide 
(Total) 



Matrix 
Spike 



335.2 



335.3 



335.4 



4500-CN E 



335.2-CLP-M 



 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
data outside of limit 



9012A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix Spike 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



Matrix 
Spike 



Duplicate 



335.2 



335.3 



335.4 



4500-CN E 



335.2-CLP-M 



 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action: Flag 
data outside of limit 



9012A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix Spike 



Cyanide 
(Total) 
(cont’d) 



Duplicate 



335.2 
335.3 
335.4 



335.2-CLP-M 
 



N/A 9012A N/A 



* Method 
Blank 



— N/A 1010 



ASTM 
D93-9 



N/A 



Laboratory 
Control 
Sample 



— N/A 1010 



ASTM 
D93-9 



N/A 



Matrix 
Spike 



— N/A 1010 



ASTM 
D93-9 



N/A 



Matrix 
Spike 



Duplicate 



— N/A 1010 



ASTM 
D93-9 



N/A 



Flashpoint 



Duplicate — Frequency: 1 per batch of 
≤20 samples per matrix 
Criteria: RPD(3) must be ≤ 
20% 
Corrective Action: Flag 
data associated with 
unacceptable Duplicate 



1010 



ASTM 
D93-9 



 



Frequency: 1 per batch of 
≤20 samples per matrix 
Criteria: RPD(3) must be ≤ 
20% 
Corrective Action: Flag 
data associated with 
unacceptable Duplicate 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Fluoride * Method 
Blank 



300.0A(5) 
340.2 



 
SM4500F-



C,ISE 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable 



 Laboratory 
Control 
Sample 



300.0A(5) 
340.2 



 
SM4500F-



C,ISE 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within control limits, rerun 
all associated samples 



 Laboratory 
Control 
Sample 



Duplicate 



300.0A(5) 



 



SM4500F-
C,ISE 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



9056 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within control limits, rerun 
all associated samples 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Matrix Spike 300.0A(5) 



340.2 
 



SM4500F-
C,ISE 



Frequency: 1 per 10 
samples by IC 
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
data outside of limit 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
data associated with 
outside of limit 



Flouride 
(Cont’d) 



Matrix Spike 
Duplicate 



340.2 
 



SM4500F-
C,ISE 



Frequency: 1 per 20 
samples by IC 
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
data outside of limit 



340.2 N/A 



 



Duplicate 300.0A(5) 



340.2 
 



SM4500F-
C,ISE N/A 



9056A Frequency: 1 with each 
batch of samples 
processed 
Criteria: RPD(3) must be 
within laboratory control 
limits 
Corrective Action: Flag 
data associated with 
duplicates outside of 
laboratory RPD(3) limits 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



130.2 



2340B 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



— N/A 



Laboratory 
Control 
Sample 



130.2 



2340B 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



— N/A 



Hardness  



Matrix Spike 130.2 



2340B 



Method 130.2: 1 per 20 
samples 
 



Method 2340B: 



Frequency , Criteria, and 
Corrective Action:  See 
ICP Metals Method 200.7 
Requirements 



— N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Hardness 
(cont’d) 



Matrix Spike 
Duplicate 



130.2 



2340B 



Method 130.2:  1 per 20 
samples 
 
Method 2340B: 
 
 Frequency, Criteria, and 
Corrective Action:  See 
ICP Metals Method 200.7 
Requirements 



— N/A 



 Duplicate 130.2 



2340B 



N/A — N/A 



Iron, 



Ferrous & 
Ferric 



* Method 
Blank 



3500-Fe D Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



— N/A 



 Laboratory 
Control 
Sample 



3500-Fe D Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control  limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



— N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Iron, 
Ferrous & 



Ferric 
(Cont’d) 



Matrix Spike 3500-Fe D Frequency: 1 every 10 
samples 
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
associated data outside of 
limit 



— N/A 



 Matrix Spike 
Duplicate 



3500-Fe D Frequency: 1 every 10 
samples 
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
associated data outside of 
limit 



— N/A 



 Duplicate 3500-Fe D N/A — N/A 



Nitrate * Method 
Blank 



300.0A(5) 
353.2 



 
SM4500-



NO3-E 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9056A 
 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 
 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Laboratory 
Control 
Sample 



300.0A(5) 
353.2 



 
SM4500-



NO3-E 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



9056A 
 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



Matrix Spike 300.0A(5) 
353.2 



 
SM4500-



NO3-E 



Frequency: 1 per 10 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Must be within 
laboratory control limits 
 
Corrective Action: Flag 
data outside of limit 



9056A 
 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, flag all associated 
samples 



Nitrate 
(Cont’d) 



Matrix Spike 
Duplicate 



300.0A(5) 
353.2 



 
SM4500-



NO3-E 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Must be within 
laboratory control limits 
 
Corrective Action: Flag 
data outside of limit 



9056A 
 
 



N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Nitrate 
(cont’d) 



Duplicate 300.0A(5) 
353.2 



 
SM4500-



NO3-E 



N/A 9056A 
 
 



Frequency:  1 per 10 
samples 
 
Criteria:  RPD(3) must be 
within laboratory control 
limits 
 
Corrective Action:  If not 
within laboratory control 
limits, flag all associated 
samples 



Nitrite * Method 
Blank 



300.0A(5) 
353.2 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9056A 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



 Laboratory 
Control 
Sample 



300.0A(5) 
354.1 
353.2 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



9056A 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Nitrite 
(Cont’d) 



Matrix Spike 300.0A(5) 
354.1 
353.2 



Frequency: 1 per 10 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Must be within 
laboratory control limits 
 
 
Corrective Action: Flag 
data outside of limit 



9056A 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, flag all associated 
samples 



 Matrix Spike 
Duplicate 



300.0A(5) 
354.1 
353.2 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Must be within 
laboratory control limits 
 
Corrective Action: Flag 
data outside of limit 



9056A 
 



N/A 



 Duplicate 300.0A(5) 
354.1 
353.2 



N/A 9056A 
 



Frequency:  1 per 10 
samples 
 
Criteria:  RPD(3) must be 
within laboratory control 
limits 
 
Corrective Action:  If not 
within laboratory control 
limits, flag all associated 
samples 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



353.2 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
Criteria: Concentration 
must be less than the 
reporting limit 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



— N/A 



Laboratory 
Control 
Sample 



353.2 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Percent recovery 
must be within laboratory 
control limits 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



— N/A 



Nitrate-
Nitrite 



Matrix Spike 353.2 



 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
Criteria: Percent recovery 
must be within laboratory 
control limits  
Corrective Action: Flag 
data outside of limit 



— N/A 



 



Matrix Spike 
Duplicate 



353.2 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
Criteria: Percent recovery 
must be within laboratory 
control limits  
Corrective Action: Flag 
data outside of limit 



— N/A 



 Duplicate 353.2 N/A — N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 
 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



150.1 



SM4500H-B 



N/A 9040B 
9045C 



N/A 



Laboratory 
Control 
Sample 



150.1 



SM4500H-B 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Percent recovery 
must be within laboratory 
control limits 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



9040B 
9045C 



N/A 



Matrix Spike 150.1 



SM4500H-B 



N/A 9040B 
9045C 



N/A 



Matrix Spike 
Duplicate 



150.1 



SM4500H-B 



N/A 9040B 
9045C 



N/A 



pH 



Duplicate 150.1 



SM4500H-B 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
10 samples per matrix 
Criteria: ≤ 20 % RPD(3) 
limit 
Corrective Action: Flag 
data outside of limit. 



9040B 
9045C 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Advisory limits 
are  
≤ 20% RPD(3)



 
Corrective Action: Flag 
data associated with 
unacceptable Duplicate 



Phenolics * Method 
Blank 



420.1 



 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
Criteria: Concentration 
must be less than the 
reporting limit 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9065 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Concentration 
less than reporting limit 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Phenolics 
(Cont’d) 



Laboratory 
Control 
Sample 



420.1 
 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



9065 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control  
limits, rerun all associated 
samples 



 Matrix Spike 420.1 
 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
data associated with 
unacceptable matrix spike 



9065 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action:  Flag 
associated data 



 Matrix Spike 
Duplicate 



420.1 
 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
associated data 



9065 
 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
associated data 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



Phosphorus 
(Total and 



Ortho- 
phosphate) 



* Method 
Blank 



300.0 (4,5) 



365.3 



365.1 



SM4500P-E 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration 
less than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



 Laboratory 
Control 
Sample 



300.0(4,5) 



365.3 



365.1 



SM4500P-E 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



 Matrix 
Spike 



300.0(4,5) 



365.3 



365.1 



SM4500P-E 



Frequency: 1 per 10 
samples  
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
data outside of limit 



9056A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits  
 
Corrective Action:  Flag 
associated data 
associated with MS 
outside of limits 



 Matrix 
Spike 



Duplicate 



365.3 



365.1 



SM4500P-E 



Frequency: 1 per 20 
samples  
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
data outside of limit 



9056A 
N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 
 



Analysis QC 
Sample 



Method NPDES  1 Method RCRA (SW846)  2 



Phosphorus 
(Total and 



Ortho- 
phosphate) 



(Cont’d) 



Duplicate 300.0(4,5) 



365.3 



365.1 



SM4500P-E 



N/A 9056A Frequency: 1 with each 
batch of samples 
processed 
Criteria: RPD(3) must be 
within laboratory control 
limits  
Corrective Action:  Flag 
data associated with 
duplicates outside of 
laboratory RPD(3) limits 



Solids * Method 
Blank 



160.1 



160.2 



160.3 



160.4  



160.5 



SM2540E 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: If 
analyte level in method 
blank is ≥ RL for the 
analyte of interest in the 
sample, all associated 
samples with reportable 
levels of analyte are 
reprepared and 
reanalyzed.   



— N/A 



 Laboratory 
Control 
Sample 



160.1 



160.2 



160.3 



160.4  



160.5 



SM2540E 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control  
limits, reprepare and 
rerun all associated 
samples 



— N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC 
Sample Method NPDES  1 Method RCRA (SW846)  2 



Solids 
(Cont’d) 



Matrix 
Spike 



160.1 



160.2 



160.3 



160.4 



160.5 



SM4500P-E 



 



N/A — N/A 



 Matrix 
Spike 



Duplicate 



160.1 



160.2 



160.3 



160.4 



160.5 



SM4500P-E 



 



N/A — N/A 



 Duplicate 160.1 



160.2 



160.3 



160.4 



160.5 



SM4500P-E 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
10 samples 
 
Criteria: Sample results 
should agree within 20% 
if both the sample and 
sample duplicate results 
are > 5 X RL 
 
Corrective Action: Flag 
data outside of limit 
 



— N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



300.0A(5) 
375.4 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9038 
9056A 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
 



Sulfate 



Laboratory 
Control 
Sample 



300.0A(5) 
375.4 



 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



9038 
9056A 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Method 9038 Criteria: 
Percent recovery must be 
within ± 15 % 
 
Method 9056 Criteria:  
Percent recovery must be 
within laboratory control 
limits 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 
(ICV) 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 
 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Sulfate 
(cont’d) 



Matrix Spike 300.0A(5) 
375.4 



 



Frequency: 1 per 10 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
data outside of limit 



9038 
9056A 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
10 samples ( 9038) or 20 
samples (9056) 
Method 9038 Criteria: 
Limits are 75% - 125% 
recovery 
Method 9056 Criteria:  
Percent recovery must be 
within laboratory 0control 
limits 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



 Matrix Spike 
Duplicate 



300.0A(5) 
375.4 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
Criteria: Percent recovery 
must be within laboratory 
control limits 
Corrective Action: Flag 
data outside of limit 



9038 
9056A 



N/A 



 
Duplicate 300.0A(5) 



375.4 N/A 
9038 



9056A N/A 



Sulfide * Method 
Blank 



376.1 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
Criteria: Concentration 
must be less than the 
reporting limit 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9030A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
Criteria: Concentration 
must be less than the 
reporting limit 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Sulfide 
(Cont’d) 



Laboratory 
Control 
Sample 



376.1 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



9030A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
associated data 



 Matrix Spike 376.1 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 



Criteria: Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action: Flag 
data outside of limit 



9030A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 



Criteria: Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action: Flag 
associated data 



 Matrix Spike 
Duplicate 



376.1 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action: Flag 
data outside of limit 



9030A Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 



Criteria: Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action: Flag 
associated data 
Method 9034:  Not 
Applicable 



 Duplicate 376.1 N/A 9030A N/A 



 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 12-37 of 12-61 



 
 



Company Confidential & Proprietary 



 
INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Total 
Organic 
Carbon 
(TOC) 



* Method 
Blank 



415.1 



SM5310D 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9060 



Walkley-
Black 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration 
less than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



 Laboratory 
Control 
Sample 



415.1 



SM5310D 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



9060 
Walkley-



Black 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 



 Matrix Spike 415.1 



SM5310D 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: Flag 
data outside of limit 



9060  
Walkley-



Black 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: 
Reanalyze if sample 
remaining. If not, flag data 
associated with 
unacceptable Matrix 
Spike 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Total 
Organic 
Carbon 
(TOC) 



(cont’d) 



Matrix Spike 
Duplicate 



415.1 



SM5310D 



Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action: Flag 
data outside of limit 



9060  
Walkley-



Black 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Percent recovery 
must be within laboratory 
control limits 



Corrective Action: 
Reanalyze if sample 
remaining. If not, flag data 
associated with 
unacceptable Matrix 
Spike Duplicate 



 Duplicate 415.1 



SM5310D 



N/A 9060  
Walkley-



Black 
Not Applicable 



Total 
Organic 
Halides 
(TOX) 



* Method 
Blank 



450.1 (5) Frequency: 1 with each 
set of 8 samples 
 
Criteria: Concentration 
less than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



9020B Frequency: Run in 
duplicate between each 
group of 8 analytical 
determinations 
Criteria: Concentration 
less than reporting limit or 
less than 2 X MDL or RL 
whichever is lower 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



 Laboratory 
Control 
Sample 



450.1 (5) Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Percent recovery 
of analyte must be within 
laboratory control limits 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 
(ICV) 



9020B Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Percent recovery 
of analyte must be within 
90-110% 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 
(ICV) 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Total 
Organic 
Halides 
(TOX) 



(cont’d) 



Matrix Spike 450.1 (5) Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Must be within 
laboratory control limits 
 
Corrective Action:  
Reanalyze if sample 
remaining.  If not, flag 
data with unacceptable 
Matrix Spike 



9020B Frequency: 1 per batch of 
10 samples 
 
Criteria: Must be within 
laboratory control limits  
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 
SOP NO. CORP-WC-
0001 



 Matrix Spike 
Duplicate 



450.1(5) Frequency: 1 per 20 
samples, minimum of one 
per batch of samples 
processed 
 
Criteria: Must be within 
laboratory control limits 
 
Corrective Action:  
Reanalyze if sample 
remaining.  If not, flag 
data with unacceptable 
Matrix Spike 



9020B N/A 



 Duplicate 450.1(5) N/A 9020B N/A 



Turbidity * Method 
Blank 



180.1 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples  
 
Criteria: Concentration 
must be less than the 
reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



— N/A 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Turbidity 



(cont’d) 



Laboratory 
Control 
Sample 



180.1 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Percent recovery 
must be within laboratory 
control limits 
 
Corrective Action: If not 
within laboratory control 
limits, rerun all associated 
samples 



— N/A 



 Matrix Spike 180.1 N/A — N/A 



 Matrix Spike 
Duplicate 



180.1 N/A — N/A 



 Duplicate 180.1 Frequency: 1 per 10 
samples 
 
Criteria: Must be within 
laboratory QC limits 
 
Corrective Action: Flag 
data outside of limit Not 
Applicable. 



— N/A 



Mercury by 
CVAA & 
CVAFS 



* Method 
Blank 



200 series 



1631E 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Concentration 
less than reporting limit  
Corrective Action: Rerun 
all samples associated 
with unacceptable blank,  
unless the blank is above 
RL, and samples are ND. 



7000A 
series 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Concentration 
less than reporting limit 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank,  
unless the blank is above 
RL and samples are ND. 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 
 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Mercury by 
CVAA & 
CVAFS 
(Cont’d) 



Laboratory 
Control 
Sample 



200 series 



1631E 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
 
Criteria: percent recovery of 
analyte must be  
within ± 20 %.  1631E is +/-
23% 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable LCS, 
unless samples are ND, 
results are reported. 
 
 



7000A 
series 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: percent recovery 
of analyte must be  
within ± 20 % 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS, 
unless MT-0003.  
Exception: If samples are 
ND, results are reported. 
 



 Matrix Spike 200 series 



1631E 



Frequency: with each batch 
of samples processed not to 
exceed 20 samples. 



1631E frequency is 1 in 10 
samples, 71-125% 
 
Criteria: Recovery should 
be within  75-125 %   
 
Corrective Action: Flag data 
associated with 
unacceptable MS.  



7000A 
series 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Recovery should 
be within 75-125 %  
  
Corrective Action: Flag 
data associated with 
unacceptable MS.  
 



 Matrix Spike 
Duplicate 



200 series 



1631E 



Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples. 



1631E frequency is 1 in 10 
samples, 71-125% RPD 
24% 
 
Criteria: Recovery should 
be within 75-125 % , RPD(3) 
should be within 20% 
 
Corrective Action: Flag data 
associated with 
unacceptable MSD 
 



7000A 
series 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Recovery should 
be within 75-125 % , 
RPD(3) should be within 
20% 
 
Corrective Action: Flag 
data associated with 
unacceptable MSD 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



Mercury by 
CVAA & 
CVAFS 
(Cont’d) 



Duplicate 200 series 



1631E 



N/A 7000A 
series 



N/A 



ICP Metals * Method 
Blank 



200.7 



200.8 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration 
less than reporting limit.  
Concentration less than 
reporting with the 
exception of lab common 
contaminants. Sample 
results <RL are also valid. 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
unless the blank is above 
RL, and samples are ND. 
SOP NC-MT-012 



6010B 



6020 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration 
less than reporting limit. 
Concentration less than 
reporting with the 
exception of lab common 
contaminants. Sample 
results <RL are also valid. 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 
unless the blank is above 
RL, and samples are ND.  
SOP  NC-MT-012 
 



 Laboratory 
Control 
Sample 



200.7 



200.8 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: percent recovery 
of analyte must be ± 85-
115%. If LCS is biased 
high and samples are 
<RL, the results are valid. 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 
SOP  NC-MT-012 



6010B 



6020 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: percent recovery 
of analyte must be  ± 20 
%. If LCS is biased high 
and samples are <RL, the 
results are valid. 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 
SOP NC-MT-012.  If 
samples are ND, results 
are reported. 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 



Analysis QC Sample Method NPDES  1 Method RCRA (SW846)  2 



ICP Metals 
(Cont’d) 



Matrix Spike 200.7 



200.8 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Limits for percent 
recovery are  
75-125%  
Corrective Action: Flag 
data associated with 
unacceptable matrix spike 
SOP  NC-MT-012 



6010B 



6020 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Limits for percent 
recovery are  
75-125%  
Corrective Action: Flag 
data associated with 
unacceptable matrix spike 
SOP  NC-MT-012 



 Matrix Spike 
Duplicate 



200.7 



200.8 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Limits for percent 
recovery are  
75-125%, RPD(3) must be 
within 20%  
Corrective Action: Flag 
data associated with 
unacceptable matrix spike 
SOP  NC-MT-012 



 



6010B 



6020 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: Limits for percent 
recovery are  
75-125%, RPD(3) must be 
within 20%  
Corrective Action: Flag 
data associated with 
unacceptable matrix spike 
SOP  NC-MT-012 



 Duplicate 200.7 



200.8 



Not Applicable 6010B 



6020 



Not Applicable 



 Serial 
Dilution 



200.7 



200.8 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: 10% difference.  
10% difference only 
applied if sample results 
are >50 times IDL. 
Corrective Action: Flag 
data associated with 
unacceptable serial 
dilution 
SOP  NC-MT-012 



6010B 



6020 



Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
Criteria: 10% difference.  
10% difference only 
applied if sample results 
are >50 times IDL. 
Corrective Action: Flag 
data associated with 
unacceptable serial 
dilution 
SOP  NC-MT-012 
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INORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont ’d) 



 
 



 



 



Footnotes 
 



1 National Pollutant Discharge Elimination System 
 



2 Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, (SW-846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update 
IIA (August 1993), Final Update II (September 1994),  Final Update IIB (January 1995), and Final 
Update III (December 1996). 
 



3     RPD-Relative Percent Difference 
 



4 Orthophosphate only 
 
5 Method not listed in 40 CFR Part 136.  Method 300.0 is a proposed 40CFR method.  Specific state 
and/or region approval is required for NPDES. 
6 Current promulgated method is a Guidance Method Only, SW-846, Final Update III, Rev.3, 12/96. 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Aromatic 
Volatiles by 



GC 



* Method 
Blank 



602 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration 
less than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



8021B Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples  
 
Criteria: Concentration less 
than reporting limit 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 
 



 Laboratory 
Control 
Sample 



602 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: percent recovery 
must be within 
acceptance limits given in 
method for each analyte 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 



8021B Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
 
Criteria: percent recovery 
for each analyte must be 
within laboratory 
acceptance limits 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable LCS 
 



 Matrix Spike 602 Frequency: 1 per 10 
samples from each site or 
1 per month, whichever is 
more frequent 
 
Criteria: percent recovery 
for each analyte should 
be within advisory limits 
given in method 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



8021B Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
 
Criteria: percent recovery 
for each analyte should be 
within laboratory 
acceptance limits 
 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 
 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 12-46 of 12-61 



 
 



Company Confidential & Proprietary 



 



ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Aromatic 
Volatiles by 



GC 
(Cont’d) 



 



Matrix Spike 
Duplicate 



602 N/A 8021B Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
 
Criteria: percent recovery 
for each analyte should be 
within laboratory 
acceptance limits 
 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 
 



 Duplicate 602 N/A 8021B N/A 



 Surrogates 602 Surrogates spiked into 
method blank and all 
samples (QC included) 
 
Method Blank Criteria and 
LCS: 
All surrogates must be 
within laboratory 
established control limits 
before sample analysis 
may proceed. 
 
Sample Criteria:  
Re-extract samples or 
flag sample data not 
meeting surrogate criteria 



8021B Surrogates spiked into 
method blank and all 
samples (QC included) 
 
Method Blank Criteria and 
LCS: 
All surrogates must be 
within laboratory 
established control limits 
before sample analysis may 
proceed. 
 
Sample Criteria: Reprepare 
and reanalyze samples or 
flag sample data not 
meeting surrogate criteria 
 



 Internal 
Standards 



602 Optional: Internal 
standards are added to 
the method blank and all 
samples (QC included). 



8021B Optional: Internal 
standards are added to 
the method blank and all 
samples (QC included). 
If used, same 
compounds as used for 
surrogates may be 
appropriate. 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Halogenated 
Volatiles by 



GC 



* Method 
Blank 



-- N/A 8021B Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
Criteria: Concentration less 
than reporting limit 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



 Laboratory 
Control 
Sample 



-- N/A 8021B Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
Criteria: percent recovery for 
each analyte must be within 
laboratory acceptance limits 
Corrective Action: Rerun all 
samples associated with 
unacceptable LCS 



 Matrix Spike -- N/A 8021B Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
Criteria: percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 



 Matrix Spike 
Duplicate 



-- N/A 8021B Frequency: 1 with each 
batch of samples processed 
not to exceed 20 samples 
Criteria: percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  
Sample 



Method NPDES  1 Method RCRA (SW846)  2 



Halogenated 
Volatiles by 
GC  
(Cont’d) 



Duplicate -- N/A 8021B N/A 



 Surrogates -- N/A 8021B Surrogates spiked into 
method blank and all 
samples (QC included) 
 
Method Blank Criteria and 
LCS: 
All surrogates must be within 
laboratory established 
control limits before sample 
analysis may proceed. 
 
Sample Criteria: Reprepare 
and reanalyze samples or 
flag sample data not meeting 
surrogate criteria. 



 Internal 
Standards 



-- N/A 8021B Optional: Internal standards 
are added to the method 
blank and all samples (QC 
included). If used, same 
compounds as used for 
surrogates may be 
appropriate. 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Herbicides Laboratory 
Control 
Sample 



615 3 Frequency: 1 with each 
extraction batch of 
samples not to exceed 20 
samples 
 
Criteria: Percent recovery 
must be within 
acceptance limits given in 
method for each analyte 
 
Corrective Action: Re-
extract all samples 
associated with 
unacceptable LCS 



8151A Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: Percent recovery for 
each analyte must be within 
laboratory acceptance limits 
 
Corrective Action: Re-extract 
and reanalyze all samples 
associated with 
unacceptable LCS 



 Matrix Spike 615 3 Frequency: 1 per 10 
samples from each site or 
1 per month, whichever is 
more frequent 
 
Criteria: Percent recovery 
for each analyte should 
be within advisory limits 
given in method 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



8151A Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: Percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 
 



 Matrix Spike 
Duplicate 



615 3 N/A 8151A Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: percent recovery for 
each analyte should be 
within laboratory control 
limits 
 
Corrective Action: Flag data 
associated with 
unacceptable matrix spike 
sample 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Duplicate 615 3 N/A 8151A N/A 



Surrogates 615 3 N/A 8151A Surrogates spiked into 
method blank and all 
samples (QC included) 



 
Method Blank Criteria and 
LCS: 
All surrogates must fall within 
laboratory established control 
limits before sample analysis 
may proceed. 
 
Sample Criteria: Re-extract 
and reanalyze samples or 
flag sample data not meeting 
surrogate criteria 
 



Herbicides 
(cont’d) 



Internal 
Standards 



615 3 N/A 8151A Optional 



Pesticides/ 
PCBs 



* Method 
Blank 



608 Frequency: 1 with each 
extraction batch of 
samples not to exceed 20 
samples 
 
Criteria: Concentration 
less than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



8081A 
8082 



Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: Concentration less 
than reporting limit 
 
Corrective Action: Reprepare 
and reanalyze all samples 
associated with unacceptable 
blank 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Pesticides/ 
PCBs 



(Cont’d) 



Laboratory 
Control 
Sample 



608 Frequency: 1 with each 
extraction batch of 
samples not to exceed 20 
samples 
 
Criteria: percent recovery 
must be within 
acceptance limits given in 
method for each analyte 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 



8081A 
8082 



Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: percent recovery for 
each analyte must be within 
laboratory acceptance limits 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable LCS 
 



 Matrix Spike 608 Frequency: 1 per 10 
samples from each site or 
1 per month, whichever is 
more frequent 
 
Criteria: percent recovery 
for each analyte should 
be within advisory limits 
given in method 



 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



8081A 
8082 



Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Matrix Spike 
Duplicate 



608 N/A 8081A 
8082 



Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 



Duplicate 608 N/A 8081A 
8082 



N/A 



Pesticides/ 
PCBs 



(cont’d) 



Surrogates 608 Not specified in method 8081A 
8082 



Surrogates spiked into 
method blank and all 
samples (QC included) 
 
Method Blank Criteria and 
LCS: 
Results must fall within 
laboratory established 
control limits 
 
Sample Criteria: Re-extract 
and reanalyze samples or 
flag sample data not meeting 
surrogate criteria 



Petroleum 
Hydro-



carbons 



* Method 
Blank 



1664A Frequency:  1 with each 
preparation batch 
 



Criteria:  Concentration 
must be less than the 
reporting limit 
 



Corrective Action:  Rerun 
all samples associated 
with unacceptable blank 



9071B Frequency:  1 with each 
preparation batch 
 



Criteria:  Concentration must 
be less than the reporting 
limit 
 



Corrective Action:  Rerun all 
samples associated with 
unacceptable blank 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Petroleum 
Hydro-



carbons 



(Cont’d) 



Laboratory 
Control 
Sample 



1664A Frequency:  1 with each 
analytical batch 
 



Criteria:  Waters - See 
limits in SOP, NC-WC-
0084 



Soils - Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action:  Rerun 
all samples associated 
with unacceptable LCS  



9071B Frequency:  1 with each 
analytical batch 
 



Criteria:  Waters - See limits 
in SOP, NC-WC-0084 



Soils - Percent recovery 
must be within laboratory 
control limits 
 



Corrective Action:  Rerun all 
samples associated with 
unacceptable LCS  



 



 Matrix Spike 1664A Frequency:  1 with every 
10 samples per site 
 



Criteria:  See percent 
recovery limits in SOP,   



NC-WC-0084 
 



Corrective Action:  See 
SOP, NC-WC-0084 



9071B Frequency:  1 with every 10 
samples per site 
 



Criteria:  See percent 
recovery limits in SOP,   



NC-WC-0084 
 



Corrective Action:  See SOP, 
NC-WC-0084 



 Matrix Spike 
Duplicate 



1664A Frequency:  1 with every 
20 samples per site 
 



Criteria:  See percent 
recovery and RPD limits 
in SOP, NC-WC-0084 
 
Corrective Action:  See  
NC-WC-0084 



9071B Frequency:  1 with every 10 
samples per site 
 



Criteria:  See percent 
recovery and RPD limits in 
SOP, NC-WC-0084 
 
Corrective Action:  See  
NC-WC-0084 



 Duplicate 1664A N/A 9071B N/A 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  
Sample 



Method NPDES  1 Method RCRA (SW846)  2 



Purgeable 
Halocarbons 



by GC 



* Method 
Blank 



601 Frequency: 1 with each 
extraction batch of 
samples not to exceed 20 
samples 
 
Criteria: Concentration 
less than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



8021B Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: Concentration less 
than reporting limit 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 
 



 Laboratory 
Control 
Sample 



601 Frequency: 1 with each 
extraction batch of 
samples not to exceed 20 
samples 
 
Criteria: percent recovery 
must be within 
acceptance limits given in 
method for each analyte 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable LCS 



8021B 
Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: percent recovery for 
each analyte must be within 
laboratory acceptance limits 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable LCS 



 Matrix Spike 601 Frequency: 1 per 10 
samples from each site or 
1 per month, whichever is 
more frequent 
Criteria: percent recovery 
for each analyte should 
be within advisory limits 
given in method 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



8021B Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
Criteria: percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Purgeable 
Halocarbons 



by GC 
(Cont’d) 



Matrix Spike 
Duplicate 



601 N/A 8021B Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
Criteria: percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 



 Duplicate 601 N/A 8021B N/A 



 Surrogates 601 Surrogates spiked into 
method blank and all 
samples (QC included) 
Method Blank Criteria 
and LCS: 
All surrogates must be 
within laboratory 
established control limits 
before sample analysis 
may proceed. 
Sample Criteria:  
Re-extract samples or 
flag sample data not 
meeting surrogate 
criteria 



8021B Surrogates spiked into 
method blank and all 
samples (QC included) 
Method Blank Criteria and 
LCS: 
All surrogates must be within 
laboratory established 
control limits before sample 
analysis may proceed. 
Sample Criteria: Re-extract 
and reanalyze samples or 
flag sample data not meeting 
surrogate criteria 



 Internal 
Standards 



601 Optional: Internal 
standards are added to 
the method blank and all 
samples (QC included). 
If used, same 
compounds as used for 
surrogates may be 
appropriate. 



8021B Optional: Internal standards 
are added to the method 
blank and all samples (QC 
included). If used, same 
compounds as used for 
surrogates may be 
appropriate. 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  
Sample 



Method NPDES  1 Method RCRA (SW846)  2 



Matrix Spike 625 Frequency: 1 with each 
extraction batch of 
samples not to exceed 20 
samples 
 
Criteria: percent recovery 
for each analyte should 
be within advisory limits 
given in method 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



8270C Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 



Semivolatiles 



Matrix Spike 
Duplicate 



625 N/A 8270C Frequency: 1 with each 
extraction batch of samples 
not to exceed 20 samples 
 
Criteria: percent recovery for 
each analyte should be 
within laboratory acceptance 
limits 
 
Corrective Action: Flag data 
associated with 
unacceptable Matrix Spike 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  
Sample 



Method NPDES  1 Method RCRA (SW846)  2 



Semivolatiles 
(Cont’d) 



Duplicate 625 N/A 8270C N/A 



 Surrogates 625 Surrogates spiked into 
method blank and all 
samples (QC included) 
 
Method Blank and LCS 
Criteria: 
All surrogates must be in 
control before sample 
analysis may proceed.  
One surrogate per 
fraction may exceed 
control limits if greater 
than 10% recovery. 
 
Sample Criteria: Re-
extract samples or flag 
sample data not meeting 
surrogate criteria 



8270C Surrogates spiked into 
method blank and all samples 
(QC included) 
 
Method Blank and LCS 
Criteria: 
All surrogates must be in 
control before sample 
analysis may proceed.  One 
surrogate per fraction may 
exceed control limits if greater 
than 10% recovery. 
 
Sample Criteria: Re-extract 
and reanalyze samples or flag 
sample data not meeting 
surrogate criteria 



 Internal 
Standards 



625 Frequency: Internal 
standards spiked into 
method blank and all 
samples (QC included) 
 
Criteria: All internal 
standard recoveries must 
be within laboratory 
control limits 
 
Corrective Action: Flag 
sample data not meeting 
internal standard recovery 
requirements 



8270C Internal Standards are 



added to all samples (QC 



samples included). Internal 



standard area of daily 



standard must be within  



50% to 200% of the response 
in the mid level of the initial 
calibration standard. 
The retention time (RT) for 
any internal standard (IS) in 
the continuing calibration 
must not exceed ± 0.5 
minutes from mid level initial 
calibration standard IS RT. 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  
Sample 



Method NPDES  1 Method RCRA (SW846)  2 



* Method 
Blank 



624 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: Concentration 
less than reporting limit 
 
Corrective Action: Rerun 
all samples associated 
with unacceptable blank 



8260B Frequency: 1 with each batch 
of samples processed not to 
exceed 20 samples 
 
Criteria: Concentration less 
than reporting limit 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable blank 



Volatiles by 
GC/MS 



 



Laboratory 
Control 
Sample 



624 Frequency: 1 with each 
batch of samples 
processed not to exceed 
20 samples 
 
Criteria: percent recovery 
for each analyte should 
be within advisory limits 
given in method 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



8260B Frequency: 1 with each batch 
of samples processed not to 
exceed 20 samples 
 
Criteria: percent recovery for 
each analyte must be within 
laboratory acceptance limits 
 
Corrective Action: Rerun all 
samples associated with 
unacceptable LCS 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Volatiles by 
GC/MS 
(Cont’d) 



Matrix Spike 624 Frequency: 1 per ≤ 20 
samples from each site or 
1 per month, whichever is 
more frequent 
 
Criteria: percent recovery 
for each analyte should 
be within advisory limits 
given in method 
 
Corrective Action: Flag 
data associated with 
unacceptable Matrix 
Spike 



8260B Frequency: 1 with each batch 
of samples processed not to 
exceed 20 samples 
 
Criteria: percent recovery for 
each analyte should be within 
laboratory acceptance limits 
 
Corrective Action: Flag data 
associated with unacceptable 
Matrix Spike 



 Matrix Spike 
Duplicate 



624 N/A 8260B Frequency: 1 with each batch 
of samples processed not to 
exceed 20 samples 
 
Criteria: percent recovery for 
each analyte should be within 
laboratory acceptance limits 
 
Corrective Action: Flag data 
associated with unacceptable 
Matrix Spike 



 Duplicate 624 N/A 8260B N/A 
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ORGANIC LABORATORY QUALITY CONTROL SAMPLES  (Cont’d ) 
 



Analysis QC  Sample Method NPDES  1 Method RCRA (SW846)  2 



Surrogates 624 Surrogates spiked into 
Method Blank and all 
samples (QC included) 
 
Method Blank Criteria: All 
surrogates must be in 
control before sample 
analysis may proceed. 
 
Sample Criteria:  
Re-extract samples or 
flag sample data not 
meeting surrogate criteria 



8260B Surrogates spiked into 
Method Blank and all 
samples (QC included) 



 
Method Blank Criteria and 
LCS: 
All surrogates must be in 
control before sample 
analysis may proceed. 
 
Sample Criteria: Re-extract 
and reanalyze samples or 
flag sample data not meeting 
surrogate criteria 



Volatiles by 
GC/MS 



(cont’d) 



Internal 
Standards 



624 Frequency: Internal 
standards spiked into 
method blank and all 
samples (QC included) 
 
Criteria: All internal 
standard recoveries must 
be within laboratory 
control limits 
 
Corrective Action: Flag 
sample data not meeting 
internal standard recovery 
requirements 



8260B Internal Standards are 



added to all samples (QC 



samples included). 



Internal standard area of 



daily standard must be 



within 50% to 200% of the 



response in the mid level 



of the initial calibration 



standard. 



The retention time (RT) for 
any internal standard (IS) in 
the continuing calibration 
must not exceed ± 0.5 
minutes from mid level initial 
calibration standard IS RT. 
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Footnotes 
 



1 National Pollutant Discharge Elimination System 
 
2 Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical 



Methods, (SW-846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update 
IIA (August 1993), Final Update II (September 1994),  Final Update IIB (January 1995), and Final 
Update III (December 1996) 
 



3 Method not listed in 40 CFR Part 136 
 
 
 
. 
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SECTION 13 
 



PREVENTIVE ACTION 
(NELAC 5.4.11) 



 



13.1  OVERVIEW 



The laboratory’s preventive action programs improve, or eliminate potential causes of 
nonconforming product and/or nonconformance to the quality system.  This preventive action 
process is a proactive continuous process improvement activity that can be initiated through 
feedback from clients, employees, business providers, and affiliates.  The QA Department has 
the overall responsibility to ensure the preventive action process is in place, and that relevant 
information on actions is submitted for management review. 
 
Dedicating resources to an effective preventive action system emphasizes the laboratory’s 
commitment to its Quality Program.  It is beneficial to identify and address negative trends 
before they develop into complaints, problems and corrective actions. Additionally, customer 
service and satisfaction can be improved through continuous improvements to laboratory 
systems.  
 
Opportunities for improvement may be discovered during management reviews, the QA Metrics 
Report, internal or external audits, proficiency testing performance, client complaints, staff 
observation, etc. 
 
The monthly QA Metrics Report shows performance indicators in all areas of the quality system.  
These areas include revised reports, corrective actions, audit findings, internal auditing and data 
authenticity audits, client complaints, PT samples, holding time violations, SOPs, Ethics training, 
etc.  These metrics are used to help evaluate quality system performance on an ongoing basis 
and provide a tool for identifying areas for improvement.  
 
The laboratory’s corrective action process (Section 13) is integral to implementation of 
preventive actions.  A critical piece of the corrective action process is the implementation of 
actions to prevent further occurrence of a non-compliance event.  Historical review of corrective 
action provides a valuable mechanism for identifying preventive action opportunities.  
 
13.1.1 The following elements are part of a preventive action system:  
 
• Identification of an opportunity for preventive action.  
• Process for the preventive action.  
• Define the measurements of the effectiveness of the process once undertaken.  
• Execution of the preventive action.  
• Evaluation of the plan using the defined measurements.  
• Verification of the effectiveness of the preventive action.  
• Close-out by documenting any permanent changes to the Quality System as a result of the 



Preventive Action.  Documentation of Preventive Action is incorporated into the monthly QA 
reports, corrective action process, and management review. 
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13.1.2 Any Preventive Actions undertaken or attempted must be taken into account during 
the Annual Management Review (Section 16). A highly detailed recap is not required; a simple 
recount of success and failure within the preventive action program will provide management a 
measure for evaluation. 
 



13.2 MANAGEMENT OF CHANGE  



 
The Management of Change process is designed to manage significant events and changes 
that occur within the laboratory. Through these procedures, the potential risks inherent with a 
new event or change are identified and evaluated. The risks are minimized or eliminated 
through pre-planning and the development of preventive measures.  The types of changes 
covered under this system include: Facility Changes, Major Accreditation Changes, Addition or 
Deletion to Division’s Capabilities or Instrumentation, Key Personnel Changes, Laboratory 
Information Management System (LIMS) changes.  This process is discussed in further detail in 
SOP CA-Q-S-003, Management of Change. 
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SECTION 14  
 



CONTROL OF RECORDS 
(NELAC 5.4.12) 



 
The laboratory maintains a record system appropriate to its needs and that complies with 
applicable standards or regulations as required.  The system produces unequivocal, accurate 
records that document all laboratory activities. The laboratory retains all original observations, 
calculations and derived data, calibration records and a copy of the analytical report for a 
minimum of five years after it has been issued.  



14.1  OVERVIEW 



The laboratory has established procedures for identification, collection, indexing, access, filing, 
storage, maintenance and disposal of quality and technical records. A record index is listed in 
Table 14-1.  Quality records are maintained by the QA Department in a database which is 
backed up as part of the regular network backup.  Records are of two types--either electronic or 
hard-copy paper formats depending on whether the record is computer or hand generated 
(some records may be in both formats).  Technical records are maintained by the Records 
Manager. 



Table 14-1. Records Index  



 



 
Type of Record  



 
Retention 



 
Disposition 



General Laboratory Documents   



Instrument output 5 yrs from project completion Shred or burn 



Quality control data 5 yrs from project completion* Shred or burn 



Field sample data 5 yrs from project completion Shred or burn 



Final analytical reports 5 yrs from project completion Shred or burn 



Instrument logbooks 5 yrs from last entry Shred or burn 



Equipment monitoring & 
maintenance records 



5 yrs from last entry Shred or burn 



Instrument calibration records 5 yrs from last entry Shred or burn 



Standard preparation logs 5 yrs from last entry Shred or burn 



Standards certificates 5 yrs from last entry Shred or burn 



Measurement & test equipment 
logs (e.g., refrig., balances, etc.) 



5 yrs from last entry Shred or burn 



Method & instrument validation 
records 



5 yrs from last entry Shred or burn 



Instrument manuals Retain until superseded  Trash 



Project management files 5 yrs from date of archival Shred or burn 



Quotes & proposals 2 yrs from date of expiration Shred or burn 



LQM, policies, & SOPs 5 yrs from date of archiving Shred or burn 
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Type of Record  



 
Retention 



 
Disposition 



Analyst demonstrations of 
proficiency 



5 yrs from date of archival Shred or burn 



Quality assurance audits 5 yrs from last entry Shred or burn 



Certifications & approvals 5 yrs from last entry Shred or burn 



Employee signature list 5 yrs from date of archival Shred or burn 



MDL Studies 5 yrs from last entry Shred or burn 



Performance testing studies 5 yrs from last entry Shred or burn 



QA reports to management 5 yrs from last entry Shred or burn 



Quality control charts 5 yrs from last entry Shred or burn 
   



Environment, Health and Safety 
Records 



  



Medical records Retain while active & 30 yrs from last 
entry 



Shred or burn 



Employee exposure & monitoring 
records 



Retain while active & 30 yrs from last 
entry 



Shred or burn 



Workers compensation files & first 
report of injury 



Retain while active & 30 yrs from last 
entry 



Shred or burn 



Accident logs (OSHA Form 200) 5 yrs from last entry Shred or burn 



Accident reports  5 yrs from last entry Shred or burn 



Environmental permits 5 yrs from last entry Shred or burn 



Environmental management, e.g., 
discharge reports 



5 yrs from last entry Shred or burn 



Health & safety audits 5 yrs from last entry Shred or burn 



Chemical Hygiene Plan 5yrs from archival  



Safety Inspections 5 yrs from last entry Shred or burn 



TLD exposure records 5 yrs from last entry Shred or burn 



EH&S training 5 yrs from last entry Shred or burn 
   



Accounting See Accounting and Controls 
Procedures Manual 



 



   



Administrative   



Personnel records (not including 
medical or disability records) 



7 years from last entry Shred or burn 



 
* Exceptions listed in Table 14-2.  
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All records are stored and retained in such a way that they are secure and readily retrievable at 
the laboratory facility that provides a suitable environment to prevent damage or deterioration 
and to prevent loss.   All records must be protected against fire, theft, loss, environmental 
deterioration, and vermin.  In the case of electronic records and electronic or magnetic sources, 
storage media are protected from deterioration caused by magnetic fields and/or electronic 
deterioration. 
 
Access to the data is limited to laboratory and company employees.  Records are maintained for 
a minimum of five years unless otherwise specified by a client or regulatory requirement. 
 
For raw data and project records, record retention must be calculated from the date the project 
report is issued.  For other records, such as Controlled Documents, QA, or Administrative 
Records, the retention time is calculated from the date the record is formally retired.  Records 
related to the programs listed in Table 14-2 have lengthier retention requirements and are 
subject to the requirements in Section 14.1.3.  
 
14.1.1 Programs with Longer Retention Requirements  
 
Some regulatory programs have longer record retention requirements than the standard record 
retention time.  These are detailed in Table 14-2 with their retention requirements. In these 
cases, the longer retention requirement is enacted. If special instructions exist such that client 
data cannot be destroyed prior to notification of the client, the container or box containing that 
data is marked as to who to contact for authorization prior to destroying the data. 
 
Note:   For the Ohio VAP program the laboratory is required to notify Ohio EPA of its intent to 
dispose of any records. 
  



Table 14-2. Special Record Retention Requirements 
 



Program Retention Requirement 



Ohio – Drinking Water 10 years 



Michigan Department of Environmental 
Quality – all environmental data 10 years 



OSHA - 40 CFR Part 1910 30 years 



TSCA - 40 CFR Part 792 



10 years after publication of final 
test rule or negotiated test 
agreement and others as 



negotiated. 



Ohio Voluntary Action Program 10 years 



 
Note:   Extended retention requirements must be noted with the archive documents or    
           addressed in facility-specific records retention procedures. 
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14.1.2 The laboratory has procedures to protect and back-up records stored electronically 
and to prevent unauthorized access to or amendment of these records.  All analytical data is 
maintained as hardcopy or in a secure readable electronic format.  For analytical reports that 
are maintained as copies in PDF format, refer to Section 19.12.1 for more information.  
 
14.1.3 The record-keeping system allows for historical reconstruction of all laboratory 
activities that produced the analytical data, as well as rapid recovery of historical data.  
(Records stored off site should be accessible within two days of a request for such records). 
The history of the sample from when the laboratory took possession of the samples must be 
readily understood through the documentation. This must  include inter-laboratory transfers of 
samples and/or extracts. 
 
• The records include the identity of personnel involved in sampling, sample receipt, 



preparation, or testing.  All analytical work contains the initials (at least) of the personnel 
involved.  The laboratory copy of the Chain-of-Custody is stored with the invoice and the 
Work Order sheet generated by LIMS.  The Chain-of-Custody would indicate the name of 
the sampler.  If any sampling notes are provided with a Work Order, they are kept with this 
package. 



 
• All information relating to the laboratory facilities equipment, analytical test methods, and 



related laboratory activities, such as sample receipt, sample preparation, or data verification 
are documented.   



 
• The record-keeping system facilitates the retrieval of all working files and archived records 



for inspection and verification purposes, e.g., set format for naming electronic files, set 
format for what is included with a given analytical data set.  SOP NC-QA-019, Records 
Information Management, outlines this procedure.  Instrument data is stored sequentially by 
instrument.  A given day’s analyses are maintained in the order of the analysis.  Run logs 
are maintained for each instrument or method; a copy of each day’s run long or instrument 
sequence is stored with the data to aid in re-constructing an analytical sequence.  Where an 
analysis is performed without an instrument, bound logbooks or bench sheets are used to 
record and file data.  Standard and reagent information is recorded in logbooks or entered 
into LIMS for each method as required.  



 
• Changes to hardcopy records must follow the procedures outlined in Sections 12 and 19.  



Changes to electronic records in LIMS or instrument data are recorded in audit trails.  
 
• The reason for a signature or initials on a document is clearly indicated in the records such 



as “Sampled by,” “Prepared by,”  “Reviewed by”, or “Analyzed by”.   
 
• All generated data except those that are generated by automated data collection systems, 



are recorded directly, promptly and legibly in permanent dark ink. 
 
• Hard-copy data may be scanned into PDF format for record storage as long as the scanning 



process can be verified in order to ensure no data is lost, and the data files and storage 
media must be tested to verify the laboratory’s ability to retrieve the information prior to the 
destruction of the hard-copy which was scanned.  
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• Also refer to Section 19.14.1, “Computer and Electronic Data Related Requirements”. 
 



14.2 TECHNICAL AND ANALYTICAL RECORDS  



14.2.1 The laboratory retains records of original observations, derived data and sufficient 
information to establish an audit trail, calibration records, staff records and a copy of each 
analytical report issued, for a minimum of five years unless otherwise specified by a client or 
regulatory requirement (refer to Section 15.1).  The records for each analysis must contain 
sufficient information to enable the analysis to be repeated under conditions as close as 
possible to the original. The records must include the identity of laboratory personnel 
responsible for sample preparation, performance of each analysis and reviewing results. 
 
14.2.2 Observations, data, and calculations are recorded in real-time at the time they are 
made and are identifiable to the specific task. 
 
14.2.3 Changes to hardcopy records must follow the procedures outlined in Sections 12 and 
19.  Changes to electronic records in LIMS or instrument data are recorded in audit trails. The 
essential information to be associated with analysis, such as strip charts, tabular printouts, 
computer data files, analytical notebooks, and run logs, include: 
   
• Laboratory sample ID code 



• Date of analysis. Time of analysis is also required if the holding time is 72 hours or less, or 
when time-critical steps are included in the analysis (e.g., drying times, incubations, etc.); 
instrumental analyses have the date and time of analysis recorded as part of their general 
operations.  Where a time critical step exists in an analysis, location for such a time is 
included as part of the documentation in a specific logbook or on a benchsheet. 



• Instrumentation identification and instrument operating conditions/parameters. Operating 
conditions/parameters are typically recorded in instrument maintenance logs where 
available.  Instrument logs may be in electronic format. 



• Analysis type 



• All manual calculations and manual integrations 



• Analyst or operator initials/signature 



• Sample preparation, including cleanup, separation protocols, incubation periods or 
subculture, ID codes, volumes, weights, instrument printouts, meter readings, calculations, 
reagents  



• Test results 



• Standard and reagent origin, receipt, preparation, and use 



• Calibration criteria, frequency, and acceptance criteria 



• Data and statistical calculations, review, confirmation, interpretation, assessment and 
reporting conventions 



• Quality control protocols and assessment 



• Electronic data security, software documentation and verification, software and hardware 
audits, backups, and records of any changes to automated data entries 
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• Method performance criteria including expected quality control requirements.  These are 
indicated both in the LIMS and on specific analytical report formats. 



14.3 LABORATORY SUPPORT ACTIVITIES  



In addition to documenting all the above-mentioned activities, the following are retained QA 
records and project records (previous discussions in this section relate where and how these 
data are stored): 
 
• All original raw data, whether hard-copy or electronic, for calibrations, samples and quality 



control measures, including analysts’ work sheets and data output records (chromatograms, 
strip charts, and other instrument response readout records) 



• A written description or reference to the specific test method used which includes a 
description of the specific computational steps used to translate parametric observations into 
a reportable analytical value 



• Copies of final reports 



• Archived SOPs 



• Correspondence relating to laboratory activities for a specific project 



• All Corrective Action reports, audits and audit responses 



• Proficiency test results and raw data 



• Results of data review, verification, and cross-checking procedures 



 
14.3.1 Sample Handling Records  
 
Records of all procedures to which a sample is subjected while in the possession of the 
laboratory are maintained. These include, but are not limited to, records pertaining to: 
 
• Sample preservation including appropriateness of sample container and compliance with 



holding time requirement   



• Sample identification, receipt, acceptance or rejection and login 



• Sample storage and tracking including shipping receipts, sample transmittal / COC forms 



• Procedures for the receipt and retention of samples, including all provisions necessary to 
protect the integrity of samples. 



 



14.4 ADMINISTRATIVE RECORDS 



The laboratory also maintains the administrative records in either electronic or hard-copy form 
Refer to Table 14-1. 
 
 
14.5 RECORDS MANAGEMENT, STORAGE AND DISPOSAL  



14.5.1 All records (including those pertaining to test equipment), certificates, and reports are 
safely stored, held secure, and in confidence to the client. Certification-related records are 
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available to the accrediting body upon request. 
 
14.5.2 All information necessary for the historical reconstruction of data is maintained by the 
laboratory.  Records that are stored only on electronic media must be supported by the 
hardware and software necessary for their retrieval.  
 
14.5.3 Records that are stored or generated by computers or personal computers have 
hardcopy, write-protected backup copies, or an electronic audit trail controlling access. 
 
14.5.4 The laboratory has a record management system for control of laboratory notebooks, 
instrument logbooks, standards logbooks, and records for data reduction, validation, storage, 
and reporting.  Laboratory notebooks are issued on a per analysis basis, and are numbered 
sequentially.   
 
 
14.5.5 Transfer of Ownership  
 
In the event the laboratory transfers ownership or goes out of business, the laboratory shall 
ensure that the records are maintained or transferred according to client’s instructions. Upon 
ownership transfer, record retention requirements shall be addressed in the ownership transfer 
agreement and the responsibility for maintaining archives is clearly established. In addition, in 
cases of bankruptcy, appropriate regulatory and state legal requirements concerning laboratory 
records must be followed.  In the event of the closure of the laboratory, all records will revert to 
the control of the corporate headquarters.  Should the entire company cease to exist, as much 
notice as possible will be given to clients and the accrediting bodies who have worked with the 
laboratory during the previous five years of such action. 
 
14.5.6 Records Disposal  
 
14.5.6.1  Records are removed from the archive and destroyed after five years, unless 
otherwise specified by a client or regulatory requirement. On a project-specific or program basis, 
clients may need to be notified prior to record destruction. Records are destroyed in a manner 
that ensures their confidentiality such as shredding, mutilation or incineration (refer to Tables 
14-1 and 14-2).   
 
14.5.6.2  Electronic copies of records must be destroyed by erasure or physically damaging 
off-line storage media so no records can be read. 
 
14.5.6.3  If a third party records management company is hired to dispose of records, a 
“Certificate of Destruction” is required. 
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SECTION 15  
 



AUDITS 
(NELAC 5.4.13) 



 



15.1 INTERNAL AUDITS  



. 
Internal audits are performed to verify that laboratory operations comply with the requirements 
of the lab’s quality system and with the external quality programs under which the laboratory 
operates.  Audits are planned and organized by the QA staff.  Personnel conducting the audits 
should be independent of the area being evaluated.  Auditors will have sufficient authority, 
access to work areas, and organizational freedom necessary to observe all activities affecting 
quality and to report the assessments to laboratory management and when requested to 
corporate management. 



Audits are conducted and documented as described in TestAmerica Corporate SOP  
CA-Q-S-004 on performing Internal Audits.  The types and frequency of routine internal audits 
are shown in Table 16-1.  Special or ad hoc assessments may be conducted as needed under 
the direction of the QA staff. 
 
Table 15-1.   Types of Internal Audits and Frequenc y 
 



Description Performed by Frequency 



Quality Systems QA Department or 
Designee 



All areas of the laboratory annually 



QA Technical Audits 
- Evaluate raw data vs.   



 final reports  
- Analyst integrity 
- Data authenticity 



QA Department  
or Designee 



All methods within a 2-year period, 
with at least 15% of methods every 
quarter 



SOP Method Compliance Group Leader -   All SOPs within a 2-year period 
-   All new analysts or new 



analyst/methods within 3 months 
of IDOC 



Special QA Department or 
Designee 



Surveillance or spot checks 
performed as needed 



Performance Testing Analysts with QA 
oversight 



Two successful per year for each 
NELAC field of testing or as dictated 
by regulatory requirements 



 



 



15.1.1 Annual Quality Systems Audit  



An annual quality systems audit is required to ensure compliance to analytical methods and 
SOPs, laboratory Data Integrity and Ethics Policies, NELAC quality systems, client and state 
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requirements, and the effectiveness of the internal controls of the analytical process, including 
but not limited to, data review, quality controls, preventive action, and corrective action. The 
completeness of earlier corrective action is assessed.  The audit is divided into modules for 
each operating or support area of the lab, and each module is comprehensive for a given area.  
The area audits may be done on a rotating schedule throughout the year to ensure adequate 
coverage of all areas.  This schedule may change as situations in the laboratory warrant.  
 
Note:   Part of the quality systems audit relates to regulatory compliance.  An assessment of the 
laboratory’s compliance to regulatory requirements is performed by Corporate QA through 
monthly management reports, review of client and regulatory concerns and also through 
periodic on-site evaluations. 
 
 



15.1.2 QA Technical Audits  



QA technical audits are based on client projects, associated sample delivery groups, and the 
methods performed.  Reported results are compared to raw data to verify the authenticity of 
results.  The validity of calibrations and QC results are compared to data qualifiers, footnotes, 
and case narratives.  Documentation is assessed by examining run logs and records of manual 
integrations.  Manual calculations are checked.  Where possible, MintMiner is used to identify 
unusual manipulations of the data deserving closer scrutiny.  QA technical audits must include 
all methods within a two-year period. 
 
15.1.3 SOP Method Compliance  



Compliance of all SOPs with the source methods and compliance of the operational groups with 
the SOPs must be assessed by the Technical Director and the QA department at least every 
two years.  The work of each newly hired analyst is assessed within three months of working 
independently, (e.g., completion of method IDOC).  In addition, as analysts add methods to their 
capabilities, (new IDOC) reviews of the analyst work products must be performed within 3 
months of completing the documented training.     
 



15.1.4 Special Audits  



Special audits are conducted on an as needed basis, generally as a follow up to specific issues 
such as client complaints, corrective actions, PT results, data audits, system audits, validation 
comments, regulatory audits or suspected ethical improprieties.  Special audits are focused on a 
specific issue, and report format, distribution, and timeframes are designed to address the 
nature of the issue. 
 



15.1.5 Performance Testing  



The laboratory participates semi-annually in performance audits conducted through the analysis 
of PT samples provided by a third party.  The laboratory generally participates in the following 
types of PT studies--nonpotable water and soil 
 
It is TestAmerica’s policy that PT samples be treated as typical samples in the production 
process.  Furthermore, where PT samples present special or unique problems, in the regular 
production process they may need to be treated differently, as would any special or unique 
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request submitted by any client. The QA Manager must be consulted and in agreement with any 
decisions made to treat a PT sample differently due to some special circumstance.   
 
Written responses to unacceptable PT results are required. In some cases it may be necessary 
for blind QC samples to be submitted to the laboratory to show a return to control.  
 



15.2 EXTERNAL AUDITS  



External audits are performed when certifying agencies or clients conduct on-site inspections or 
submit performance testing samples for analysis.  It is TestAmerica’s policy to cooperate fully 
with regulatory authorities and clients. The laboratory makes every effort to provide the auditors 
with access to personnel, documentation, and assistance.  Laboratory group leaders are 
responsible for providing corrective actions to the QA Manager who coordinates the response 
for any deficiencies discovered during an external audit. Audit responses are due in the time 
allotted by the client or agency performing the audit.  A copy of the audit report and the 
laboratory’s Corrective Action plan must be forwarded to Corporate Quality. 
 
The laboratory cooperates with clients and their representatives to monitor the laboratory’s 
performance in relation to work performed for the client. The client may only view data and 
systems related directly to the client’s work.  All efforts are made to keep other client information 
confidential.   
 



15.2.1 Confidential Business Information (CBI) Cons iderations  



During on-site audits, auditors may come into possession of information claimed as business 
confidential.  A business confidentiality claim is defined as “a claim or allegation that business 
information is entitled to confidential treatment for reasons of business confidentiality or a 
request for a determination that such information is entitled to such treatment.”  When 
information is claimed as business confidential, the laboratory must place on (or attach to) the 
information at the time it is submitted to the auditor, a cover sheet, stamped or typed legend or 
other suitable form of notice, employing language such as “trade secret”, “proprietary” or 
“company confidential”.  Confidential portions of documents otherwise non-confidential must be 
clearly identified.  CBI may be purged of references to client identity by the responsible 
laboratory official at the time of removal from the laboratory.  However, sample identifiers may 
not be obscured from the information.  Additional information regarding CBI can be found in 
within the 2003 NELAC standards.  
 



15.3 AUDIT FINDINGS 



Audit findings are documented using the Corrective Action process and database. The 
laboratory’s Corrective Action responses for both types of audits may include action plans that 
could not be completed within a predefined timeframe. In these instances, a completion date 
must set and agreed to by Operations management and the QA Manager.  
 
Developing and implementing Corrective Action to findings is the responsibility of the 
Department Manager where the finding originated.  Findings that are not corrected by specified 
due dates are reported monthly to management in the QA monthly report.   A copy of the audit 
report and the laboratory’s Corrective Action plan must be forwarded to Corporate Quality.  
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If any audit finding casts doubt on the effectiveness of the operations or on the correctness or 
validity of the laboratory’s test results, the laboratory must take timely corrective action, and 
must notify clients in writing if the investigations show that the laboratory results have been 
affected. Once corrective action is implemented, a follow-up audit is scheduled to ensure that the 
problem has been corrected. 
 
Clients must be notified promptly in writing, of an y event such as the identification of 
defective measuring or test equipment that casts do ubt on the validity of results given in 
any test report or amendment to a test report. The investigation must begin within 24 
hours of discovery of the problem and all efforts a re made to notify the client within two 
weeks after the completion of the investigation. 
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SECTION 16  
 



MANAGEMENT REVIEWS 
(NELAC 5.4.14) 



 



16.1 QUALITY ASSURANCE REPORT  



A comprehensive QA Report must be prepared each month by the laboratory’s QA Department 
and forwarded to the Laboratory Director/Manager and their Corporate Quality Director as well 
as the General Manager.  All aspects of the QA system are reviewed to evaluate the suitability of 
policies and procedures. During the course of the year, the Laboratory Director/Manager, 
General Manager, or Corporate QA may request that additional information be added to the 
report. 
 
 
On a monthly basis, Corporate QA compiles information from all the monthly laboratory reports. 
The Corporate Quality Directors prepare a report that includes a compilation of all metrics and 
notable information and concerns regarding the QA programs within the laboratories. The report 
also includes a listing of new regulations that may potentially impact the laboratories.  This 
report is presented to the Senior Management Team and General Managers.  
 



16.2 ANNUAL MANAGEMENT REVIEW  



The Senior Lab Management Team (Laboratory Director, Technical Director, Operations 
Manager, QA Manager, HR Supervisor, I.T. Supervisor) conducts a review annually of its quality 
systems and LIMS to ensure its continuing suitability and effectiveness in meeting client and 
regulatory requirements and to introduce any necessary changes or improvements.  It will also 
provide a platform for defining quality goals and objectives.  Corporate Operations and 
Corporate QA personnel may be included in this meeting at the discretion of the Laboratory 
Director/Manager. The LIMS review consists of examining any audits, complaints or concerns 
that have been raised through the year that are related to the LIMS. The laboratory must 
summarize any critical findings that cannot be solved by the lab, and report them to Corporate 
IT.   
 
The Management Systems Review (Corporate SOP CA-Q-S-008 and Work Instruction  
CA-Q-WI-020) uses information generated during the preceding year to assess the “big picture” 
by ensuring that routine actions taken and reviewed on a monthly basis are not components of 
larger systematic concerns.  The monthly review should keep the quality systems current and 
effective; therefore, the annual review is a formal senior management process to review specific 
existing documentation. Significant issues from the following documentation are compiled or 
summarized by the QA Manager prior to the review meeting:  



• Matters arising from the previous annual review 



• Prior Monthly QA Reports issues 



• Laboratory QA Metrics 



• Review of report reissue requests 



• Review of client feedback and complaints 
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• Issues arising from any prior management or staff meetings 



• Minutes from prior Senior Lab Management Team meetings.  Issues that may be raised 
from these meetings include:  



 
-   Adequacy of staff, equipment and facility resources 
-   Adequacy of policies and procedures 
-   Future plans for resources and testing capability and capacity 



 
• The annual internal double blind PT program sample performance (if performed) 



• Compliance to the Ethics Policy and Data Integrity Plan, including any evidence/incidents of 
inappropriate actions or vulnerabilities related to data Integrity 



 
A report is generated by the QA Manager and management. The report is distributed to the 
appropriate General Manager and Corporate Quality Director.  The report includes, but is not 
limited to: 



• The date of the review and the names and titles of participants 



• A reference to the existing data quality related documents and topics that were reviewed 



• Quality system or operational changes or improvements that will be made as a result of the 
review, e.g., an implementation schedule including assigned responsibilities for the changes  
(Action Table) 



 
Changes to the quality systems requiring update to the laboratory QA Manual must be included 
in the next revision of the QA Manual. 
 



16.3 POTENTIAL INTEGRITY RELATED MANAGERIAL REVIEWS  



Potential integrity issues (data or business related) must be handled and reviewed in a 
confidential manner until such time as a follow-up evaluation, full investigation, or other 
appropriate actions have been completed and issues clarified.   TestAmerica’s Corporate Data 
Investigation/ Recall SOP CA-L-S-001 must be followed.  All investigations that result in finding 
inappropriate activity are documented and include any disciplinary actions involved, corrective 
actions taken, and all appropriate notifications of clients.   
 
TestAmerica’s COO, VP of Client & Technical Services, General Managers and Corporate 
Quality Directors receive a monthly report from the Director of Quality & Client Advocacy 
summarizing any current data integrity or data recall investigations. The General Managers are 
also made aware of progress on these issues for their specific labs.  
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SECTION 17  
 



PERSONNEL 
(NELAC 5.5.2) 



 



17.1  OVERVIEW 



The laboratory’s management believes that its highly qualified and professional staff is the 
single most important aspect in assuring a high level of data quality and service.  The staff 
consists of professionals and support personnel as outlined in the organization chart in  
Figure 4-1.  
 
All personnel must demonstrate competence in the areas where they have responsibility.  Any 
staff that is undergoing training must have appropriate supervision until they have demonstrated 
their ability to perform their job function on their own.  Staff must be qualified for their tasks 
based on appropriate education, training, experience and/or demonstrated skills as required. 
 
The laboratory employs sufficient personnel with the necessary education, training, technical 
knowledge and experience for their assigned responsibilities. 
 
All personnel are responsible for complying with all QA/QC requirements that pertain to the 
laboratory and their area of responsibility.  Each staff member must have a combination of 
experience and education to adequately demonstrate a specific knowledge of their particular 
area of responsibility.  Technical staff must also have a general knowledge of lab operations, 
test methods, QA/QC procedures and records management.  
 
Laboratory management is responsible for formulating goals for lab staff with respect to 
education, training and skills and ensuring that the laboratory has a policy and procedures for 
identifying training needs and providing training of personnel.  The training must be relevant to 
the present and anticipated responsibilities of the lab staff.   
 
The laboratory only uses personnel that are employed by or under contract to, the laboratory.  
Contracted personnel, when used, must meet competency standards of the laboratory and work 
in accordance to the laboratory’s quality system. 
 



17.2 EDUCATION AND EXPERIENCE REQUIREMENTS FOR TECHNICAL 
PERSONNEL 



The laboratory makes every effort to hire analytical staff that posses a college degree (AA, BA, 
BS) in an applied science with some chemistry in the curriculum.  Exceptions can be made 
based upon the individual’s experience and ability to learn.  There are competent analysts and 
technicians in the industry who have not earned a college degree. Selection of qualified 
candidates for laboratory employment begins with documentation of minimum education, training, 
and experience prerequisites needed to perform the prescribed task. Minimum education and 
training requirements for TestAmerica employees are outlined in job descriptions and are 
generally summarized for analytical staff in the table below.   
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The laboratory maintains job descriptions for all personnel who manage, perform or verify work 
affecting the quality of the environmental testing the laboratory performs.  Job Descriptions are 
located on the TestAmerica intranet “Human Resources” web-page (also see Section 4 for 
position descriptions/responsibilities).  
 
Experience and specialized training are occasionally accepted in lieu of a college degree (basic 
lab skills such as using a balance, colony counting, aseptic or quantitation techniques, etc. are 
also considered 
 
As a general rule for analytical staff: 
 



Specialty Education Experience 



Extractions, Digestions, some electrode methods (pH, 
DO, Redox, etc.), or Titrimetric and Gravimetric 
Analyses 



H.S. Diploma On the job training 
(OJT) 



CVAA, FLAA, Single component or short list 
Chromatography (e.g., Fuels, BTEX-GC, IC 



A college degree in an 
applied science or 2 
years of college and at 
least one year of 
college chemistry  



Or 2 years prior 
analytical experience is 
required  



ICP, ICPMS, Long List or complex chromatography 
(e.g., Pesticides, PCB, Herbicides, HPLC, etc.), 
GCMS  



A college degree in an 
applied science or 2 
years of college 
chemistry 



Or 5 years of prior 
analytical experience 



Spectra Interpretation A college degree in an 
applied science or 2 
years of college 
chemistry 



And 2 years relevant 
experience. 
Or 5 years of prior 
analytical experience 



Technical Directors/Department Managers – General Bachelors Degree in 
an applied science or 
engineering with 24 
semester hours in 
chemistry 
 
An advanced (MS, 
PhD.) degree may 
substitute for one year 
of experience 



And 2 years experience 
in environmental 
analysis of 
representative analytes 
for which they will 
oversee 



Technical Director – Wet Chem only (no advanced 
instrumentation) 



Associate degree in 
an applied science or 
engineering or 2 years 
of college with 16 
semester hours in 
chemistry 



And 2 years relevant 
experience 



 
When an analyst does not meet these requirements, they can perform a task under the direct 
supervision of a qualified analyst, peer reviewer or Department Manager, and are considered an 
analyst in training.  The person supervising an analyst in training is accountable for the quality of 
the analytical data and must review and approve data and associated corrective actions. 
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17.3  TRAINING 



The laboratory is committed to furthering the professional and technical development of 
employees at all levels. 
 
Orientation to the laboratory’s policies and procedures, in-house method training, and employee 
attendance at outside training courses and conferences all contribute toward employee proficiency.  
Below are examples of various areas of required employee training:  
 



Required Training Time Frame* Employee 
Type 



New Hire Orientation Immediately All 
Environmental Health & Safety Orientation Prior to lab work All 
Environmental Health & Safety Orientation 
Follow-up Test 



30-60 days after hire All 



Environmental Health & Safety Training Refer to EH&S Manual All 
Ethics – New Hires 1 week of hire All 
Ethics - Comprehensive 
 



90 days of hire All  
 



Data Integrity  
 



30 days of hire 
 



Technical and 
PMs 
 



Quality Assurance 90 days of hire All 
Ethics – Comprehensive Refresher Annually All 
Initial Demonstration of Capability (DOC) Prior to unsupervised 



method performance 
Technical 



 
The laboratory maintains records of relevant authorization/competence, education, professional 
qualifications, training, skills and experience of technical personnel (including contracted 
personnel) as well as the date that approval/authorization was given.  These records are kept 
on file at the laboratory.  Also refer to “Demonstration of Capability” in Section 19.   
 
The training of technical staff is kept up to date by: 



• Each employee must have documentation in their training file that they have read, 
understood and agreed to follow the most recent version of the laboratory QA Manual and 
SOPs in their area of responsibility.  This documentation is updated as SOPs are updated.   



• Documentation from any training courses or workshops on specific equipment, analytical 
techniques or other relevant topics are maintained in the employee’s training file. 



• Documentation of proficiency (refer to Section 19) 



• An Ethics Agreement signed by each staff member (renewed each year) and evidence of 
annual ethics training 



• A Confidentiality Agreement signed by each staff member signed at the time of employment 



• Human Resources maintains documentation and attestation forms on employment status & 
records; benefit programs; timekeeping/payroll; and employee conduct, e.g., ethics. This 
information is maintained in the employee’s secured personnel file. 
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Evidence of successful training could include such items as: 
 
• Adequate documentation of training within operational areas, including one-on-one  



 technical training for individual technologies, and particularly for people cross-trained. 
 



• Analysts’ knowledge to refer to QA Manual for quality issues 
 
• Analysts following SOPs, i.e., practice matches SOPs 
 
• Analysts regularly communicate to group leaders and QA if SOPs need revision rather than  



 waiting for auditors to find problems. 
 
Further details of the laboratory's training program are described in the Laboratory Training SOP 
NC-QA-028, Employee Orientation and Training. 
 



17.4 DATA INTEGRITY AND ETHICS TRAINING PROGRAM  



Establishing and maintaining a high ethical standard is an important element of a Quality 
System.  Ethics and data integrity training is integral to the success of TestAmerica and is 
provided for each employee at TestAmerica.  It is a formal part of the initial employee orientation 
within one week of hire followed by technical data integrity training within 30 days, 
comprehensive training within 90 days, and annual refresher for all employees. Senior 
management at each facility performs the Ethics training for their staff. 
 
In order to ensure that all personnel understand the importance TestAmerica places on 
maintaining high ethical standards at all times, TestAmerica has established a Corporate Ethics 
Policy (CA-L-P-001) and an Ethics Statement.  All initial and annual training is documented by 
signature on the signed Ethics Statement/Agreement demonstrating that the employee has 
participated in the training and understands their obligations related to ethical behavior and data 
integrity.    
 
Violations of this Ethics Policy will not be tolerated.  Employees who violate this policy will be 
subject to disciplinary actions up to and including termination.  Criminal violations may also be 
referred to the Government for prosecution.  In addition, such actions could jeopardize 
TestAmerica's ability to do work on Government contracts; and for that reason, TestAmerica has 
a zero tolerance approach to such violations. 
 
Employees are trained as to the legal and environmental repercussions that result from data 
misrepresentation.  Key topics covered in the presentation include:  



• Organizational mission and its relationship to the critical need for honesty and full disclosure 
in all analytical reporting 



• Ethics Policy  



• How and when to report ethical/data integrity issues.  Confidential reporting. 



• Record keeping 



• Discussion regarding data integrity procedures 
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• Specific examples of breaches of ethical behavior--peak shaving, altering data or computer 
clocks, improper macros, etc., accepting/offering kickbacks, illegal accounting practices, 
unfair competition/collusion 



• Internal monitoring. Investigations and data recalls 



• Consequences for infractions including potential for immediate termination, debarment, or 
criminal prosecution 



• Importance of proper written narration / data qualification by the analyst and project 
manager with respect to those cases where the data may still be usable but are in one 
sense or another partially deficient 



 
Additionally, a Data Integrity Hotline (1-800-736-9407) is maintained by TestAmerica and 
administered by the Corporate Quality Department.  
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SECTION 18  
 



ACCOMMODATIONS AND ENVIRONMENTAL CONDITIONS 
(NELAC 5.5.3) 



 



18.1 OVERVIEW 



The laboratory is an 54,440 sq. ft. secure laboratory facility with controlled access and designed 
to accommodate an efficient workflow and to provide a safe and comfortable work environment 
for employees. All visitors sign in and are escorted by laboratory personnel. Access is controlled 
by various measures.   
  
The laboratory is equipped with structural safety features. Each employee is familiar with the 
location, use, and capabilities of general and specialized safety features associated with their 
workplace.  The laboratory provides and requires the use of protective equipment including 
safety glasses, protective clothing, gloves, etc.  OSHA and other regulatory agency guidelines 
regarding required amounts of bench and fume hood space, lighting, ventilation (temperature 
and humidity-controlled), access, and safety equipment are met or exceeded.  
 
Traffic flow through sample preparation and analysis areas is minimized to reduce the likelihood 
of contamination. Adequate floor space and bench top area is provided to allow unencumbered 
sample preparation and analysis space. Sufficient space is also provided for storage of reagents 
and media, glassware, and portable equipment. Ample space is also provided for refrigerated 
sample storage before analysis and archival storage of samples after analysis. Laboratory 
HVAC and deionized water systems are designed to minimize potential trace contaminants.  
 
The laboratory is separated into specific areas for sample receiving, sample preparation, volatile 
organic sample analysis, non-volatile organic sample analysis, inorganic sample analysis, and 
administrative functions. 
 



18.2  ENVIRONMENT 



Laboratory accommodation, test areas, energy sources, lighting are adequate to facilitate 
proper performance of tests. The facility is equipped with heating, ventilation, and air 
conditioning (HVAC) systems appropriate to the needs of environmental testing performed at 
this laboratory. 
 
The environment in which these activities are undertaken does not invalidate the results or 
adversely affect the required accuracy of any measurements. 
 
The laboratory provides for the effective monitoring, control and recording of environmental 
conditions that may affect the results of environmental tests as required by the relevant 
specifications, methods, and procedures. Such environmental conditions include humidity, 
voltage, temperature, and vibration levels in the laboratory.  A 225KVA UPS is installed in the 
main electrical bus to provide at least 15 minutes of backup power in the event of a power 
failure.  This unit also provides voltage and frequency control of lab and office power.  A 
spike/surge arrestor is installed to protect against power surge/sag and lightning strikes.  A 30 
KW natural gas-fueled backup generator is installed to provide power to the I.T. area in the 
event of a power failure.  Additionally, this generator provides power to two walk-in sample 
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storage coolers and several other smaller sample storage coolers.  Smaller portable generators 
are available to provide “spot power” where needed in the event of a power failure. 
 
When any of the method or regulatory required environmental conditions change to a point 
where they may adversely affect test results, analytical testing must be discontinued until the 
environmental conditions are returned to the required levels.  
 
Environmental conditions of the facility housing the computer network and LIMS are regulated to 
protect against raw data loss. 
 



18.3  WORK AREAS  



There is effective separation between neighboring areas when the activities therein are 
incompatible with each other. Examples include:  



• Volatile organic chemical handling areas, including sample preparation and waste disposal, 
and volatile organic chemical analysis areas. 



 
Access to, and use of, all areas affecting the quality of analytical testing is defined and 
controlled by secure access to the laboratory building as described below in the Building 
Security section. 
 
Adequate measures are taken to ensure good housekeeping in the laboratory and to ensure 
that any contamination does not adversely affect data quality. These measures include regular 
cleaning to control dirt and dust within the laboratory.  
 
Work areas are available to ensure an unencumbered work area. Work areas include: 



• Access and entryways to the laboratory 



• Sample receipt areas 



• Sample storage areas 



• Chemical and waste storage areas 



• Data handling and storage areas 



• Sample processing areas 



• Sample analysis areas 
 



18.4  FLOOR PLAN  



A floor plan can be found in Appendix 1.  
 



18.5  BUILDING SECURITY 



Building keys are distributed to employees as necessary.  
 
Visitors to the laboratory sign in and out in a visitor’s logbook. A visitor is defined as any person 
who visits the laboratory who is not an employee of the laboratory.  In addition to signing into 
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the laboratory, the Environmental, Health and Safety Manual contains requirements for visitors 
and vendors. There are specific safety forms that must be reviewed and signed.  
 
Visitors (with the exception of company employees) are escorted by laboratory personnel at all 
times, or the location of the visitor is noted in the visitor’s logbook. 
 
Signs are posted in the laboratory designating employee only areas - “Authorized employees 
beyond this point”.  
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SECTION 19  
 



TEST METHODS AND METHOD VALIDATION 
(NELAC 5.5.4) 



 
19.1 OVERVIEW 
 
The laboratory uses methods that are appropriate to meet our clients’ requirements and that are 
within the scope of the laboratory’s capabilities.  These include sampling, handling, transport, 
storage and preparation of samples; and where appropriate, an estimation of the measurement 
of uncertainty as well as statistical techniques for analysis of environmental data. 
    
Instructions are available in the laboratory for the operation of equipment as well as for the 
handling and preparation of samples.  All instructions, Standard Operating Procedures (SOPs), 
reference methods and manuals relevant to the working of the laboratory are readily available to 
all staff.  Deviations from published methods are documented (with justification) in the laboratory’s 
approved SOPs.  SOPs are submitted to clients for review at their request.  Significant deviations 
from published methods require client approval and regulatory approval where applicable.   
 



19.2  STANDARD OPERATING PROCEDURES (SOPs)  



The laboratory maintains SOPs that accurately reflect all phases of the laboratory such as 
assessing data integrity, corrective actions, handling customer complaints as well as all 
analytical methods and sampling procedures.  The method SOPs are derived from the most 
recently promulgated/approved, published methods and are specifically adapted to the 
laboratory facility.  Modifications or clarifications to published methods are clearly noted in the 
SOPs.  All SOPs are controlled in the laboratory.  
 
• All SOPs contain a revision number, effective date, and appropriate approval signatures.  



Controlled copies are available to all staff. 



• Procedures for writing an SOP are incorporated by reference to TestAmerica’s Corporate 
SOP CW-Q-S-002 entitled Writing a Standard Operating Procedure, or the laboratory’s SOP 
NC-QA-027, Preparation and Management of Standard Operating Procedures. 



• SOPs are reviewed at a minimum of every two years (annually for Drinking Water and DoD 
SOPs), and where necessary, revised to ensure continuing suitability and compliance with 
applicable requirements.  



 



19.3  LABORATORY METHODS MANUAL  



For each test method, the laboratory must have available the published referenced method as 
well as the laboratory developed SOP.  



Note: If more stringent standards or requirements are included in a mandated test method 
or regulation than those specified in this manual, the laboratory must demonstrate that such 
requirements are met. If it is not clear which requirements are more stringent, the standard from 
the method or regulation is to be followed. Any exceptions or deviations from the referenced 
methods or regulations are noted in the specific analytical SOP.  
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The laboratory maintains an SOP Index for both technical and non-technical SOPs. Technical 
SOPs are maintained to describe a specific test method.  Non-technical SOPs are maintained to 
describe functions and processes not related to a specific test method. 
 



19.4 SELECTION OF METHODS 



Since numerous methods and analytical techniques are available, continued communication 
between the client and laboratory is imperative to assure the correct methods are utilized.  Once 
client methodology requirements are established, this and other pertinent information is 
summarized by the Project Manager.  These mechanisms ensure that the proper analytical 
methods are applied when the samples arrive for log-in.  For non-routine analytical services, 
e.g., special matrices, non-routine compound lists, etc., the method of choice is selected based 
on client needs and available technology.  The methods selected should be capable of 
measuring the specific parameter of interest, in the concentration range of interest, and with the 
required precision and accuracy. 
    
19.4.1 Sources of Methods  
 
Routine analytical services are performed using standard EPA-approved methodology.  In some 
cases, modification of standard approved methods may be necessary to provide accurate 
analyses of particularly complex matrices.  When the use of specific methods for sample 
analysis is mandated through project or regulatory requirements, only those methods must be 
used.   
 
When clients do not specify the method to be used or methods are not required, the methods 
used must be clearly validated and documented in an SOP and available to clients and/or the 
end user of the data. 
 
The analytical methods used by the laboratory are those currently accepted and approved by 
the U. S. EPA and the state or territory from which the samples were collected.  Reference 
methods include:   
 



• Method 1664, Revision A: N-Hexane Extractable Material (HEM; Oil and Grease) and Silica Gel 
Treated N-Hexane Extractable Material (SGT-HEM); Non-polar Material) by Extraction and 
Gravimetry, EPA-821-R-98-002, February 1999 



• Guidelines Establishing Test Procedures for the Analysis of Pollutants Under the Clean Water Act, 
and Appendix A-C; 40 CFR Part 136, USEPA Office of Water. Revised as of July 1, 1995, Appendix 
A to Part 136 - Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater (EPA 
600 Series) 



• Methods for Chemical Analysis of Water and Wastes, EPA 600 (4-79-020), 1983. 



• Methods for the Determination of Inorganic Substances in Environmental Samples, EPA-600/R-
93/100, August 1993. 



• Methods for the Determination of Metals in Environmental Samples, EPA/600/4-91/010, June 1991. 
Supplement I: EPA-600/R-94/111, May 1994. 



• Standard Methods for the Examination of Water and Wastewater, 18th/19th /20th edition/ on-line edition 
Eaton, A.D. Clesceri, L.S. Greenberg, A.E. Eds; American Water Works Association, Water Pollution 
Control Federation, American Public Health Association: Washington, D.C. 
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• Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third Edition, 
September 1986, Final Update I, July 1992, Final Update IIA, August 1993, Final Update II, 
September 1994; Final Update IIB, January 1995; Final Update III, December 1996.  



• Annual Book of ASTM Standards, American Society for Testing & Materials (ASTM), Philadelphia, 
PA. 



• Code of Federal Regulations (CFR) 40,  Parts 136, 141, 172, 173, 178, 179 and 261 



 
 
TABLE 19-1.  Wet Chemistry Methods  1  



 



Fields of Testing   
Analytical  



Parameters  Matrix   
CWA 



RCRA 
(SW846) Other  



Acidity Water  305. 2 
SM 2310 B 



-- -- 



Water  305. 2 
SM 2320 B 



  Alkalinity, 
Bicarbonate, 
Carbonate Solid  EPA 310.12 (M) -- -- 



Arsenic (ASV) 
Anodic Stripping 



Voltammetry 
Water  -- EPA 7063 -- 



Ash Content Solid  -- -- ASTM D29-74 



Biochemical 
Oxygen Demand, 



Carbonaceous 
Water  



EPA 405.1 
SM 5210 B -- -- 



Water  EPA 300.0A EPA 9056A -- 



Waste  EPA 300.0A EPA 9056A -- Bromide 



Solid  EPA 300.0A (M) EPA 9056A -- 



Cation-Exchange 
Capacity 



Solid  -- EPA 9081 -- 



Water  EPA 410.4 
SM 5220D 



-- -- Chemical Oxygen 
Demand 



Waste  EPA 410.4 -- -- 



Water  EPA 300.0A 
EPA 325.22 



EPA 9056A 
EPA 9251 



EPA 325.22 



Waste  EPA 300.0A EPA 9056A -- Chloride 



Solid  EPA 300.0A (M) 
EPA 9056A 



EPA 9251(M) -- 



      



Water  EPA 3500-Cr-D EPA 7196A -- Chromium, 
Hexavalent 



Waste  EPA 3500-Cr-D EPA 7196A -- 
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Fields of Testing   
Analytical  



Parameters  Matrix   
CWA 



RCRA 
(SW846) Other  



 Solid  -- EPA 3060A 
EPA 7196A 



-- 
 



Water  EPA 120.1 
SM 2510B 



EPA 9050A -- 



Waste  EPA 120.1 EPA 9050A -- 
Specific 



Conductance 



Solid  -- EPA 9050A -- 



Chlorine, Residual Water  
EPA 330.52 



SM 3500 CL-G 
-- -- 



Water  EPA 335.12 
SM 4500 CN-G 



EPA 9012A -- Cyanide 
(Amenable) 



Solid  -- EPA 9012A -- 



Water  
SM 4500-CN E 



EPA 335.4 



335.2-CLP-M 



EPA 9012A 
 



--- 



Waste  -- EPA 9012A -- 
Cyanide 
(Total) 



Solid  335.2-CLP-M 
 



EPA 9012A -- 



Cyanide (Weak 
and Dissociable) 



(Free) 
Water  SM 4500-CN I -- -- 



Dissolved Oxygen Water  360.12 
SM 4500 O-G 



-- -- 



Waste  -- EPA 1010 ASTM D93-9 
Flash Point 



Solid  -- EPA 1010 ASTM D93-9 



Water  
EPA 300.0A 
EPA 340.22 EPA 9056A 



SM 4500 F-C, 
ISE 



Waste  EPA 340.2 (M) 2 
EPA 300.0A (M) 



EPA 9056A -- Fluoride 



Solid  
EPA 340.2 (M) 2 
EPA 300.0A (M) 



EPA 9056A -- 



Iron, Ferrous & 
Ferric 



Water  SM 3500 FE D -- -- 



Hardness Water  EPA 130.22 -- SM 2340B 



Moisture Solid  --- EPA 160.3 (M) 
ASTM D2216-90 



--- 



Water  EPA 350.1 -- EPA 350.22 



Waste  EPA 350.1 -- EPA 350.22 



Solid  EPA 350.1 -- EPA 350.22 
Nitrogen, Ammonia 



Water  
SM 4500 NH3-E 



(Titration) 
-- -- 
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Fields of Testing  
Analytical  



Parameters  
Matrix  Matrix  



 
CWA 



RCRA   
(SW846) Other 



Nitrogen, Ammonia 
(cont’d) Water  SM 4500 NH3-F 



(ISE) 
-- -- 



 



Water  EPA 300.0A EPA 9056A -- 



Waste  EPA 300.0A (M) EPA 9056A -- 
Nitrite 
(NO2) 



Solid  EPA 300.0A (M)  EPA 9056A -- 



Water  EPA 300.0A EPA 9056A SM 4500 NO3-E 



Waste  EPA 300.0A (M) EPA 9056A -- 
Nitrate 
(NO3) 



Solid  EPA 300.0A (M) -- -- 



Water  EPA 353.2 -- -- Nitrate plus Nitrite 
NO2/NO3 Waste  EPA 353.2 -- -- 



Water  EPA 351.3 -- SM 4500 NO3 
Waste  EPA 351.3  -- -- 



Total Kjeldahl 
Nitrogen (TKN) 



Solid  EPA 351.3 -- -- 
Water  EPA 1664A EPA 9071B -- 
Waste  EPA 1664A EPA 9071B -- 



Oil and Grease 
(Hexane 



Extractable 
Material) Solid  -- EPA 9071B -- 



Water  EPA 300.0A 
EPA 365.1 EPA 9056A SM 4500 P-E 



Waste  EPA 300.0A (M) EPA 9056A -- 
Ortho-phosphate 



o-PO4 
Solid  



EPA 300.0A (M) 
EPA 365.1  EPA 9056A -- 



Water  EPA 150.12 EPA 9040B EPA 9041 
Waste  SM 4500 H-B EPA 9045C --  pH 
Solid  --- EPA 9045C -- 



Paint Filter Water  -- EPA 9095A -- 



Water  EPA 420.1 -- -- 
Waste  -- EPA 9065 -- Phenolics 
Solid  -- EPA 9065 -- 
Water  EPA 365.1 -- SM 4500 P-E 
Waste  EPA 365.1 -- -- 



Phosphorus 
(Total) 



Solid  EPA 365.1 -- -- 



Water  EPA 300.0A 
EPA 375.42 



EPA 9056A 
EPA 9038 



-- 



Waste  EPA 300.0A (M) 
EPA 375.42 



EPA 9056A 
EPA 9038 



-- 
Sulfate 
(SO4) 



Solid  EPA 300.0A (M) 
EPA 9056A 



EPA 9038 (M) 
-- 
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Fields of Testing 



Analytical 
Parameters 



 



Matrix  CWA RCRA Other 



Sulfide Water  EPA 376.12 EPA 9030A 
SM 4500  



9030B/9034 



Water  EPA 415.12 EPA 9060 SM 5310 D 
Waste  -- EPA 9060 -- 



Total Organic 
Carbon 
(TOC) Solid  EPA 415.1 (M) EPA 9060 (M) Walkley-Black 



Water  -- EPA 9020B 
EPA 9023(EOX) EPA 450.1 



Waste  -- -- -- 
Total Organic 
Halides (TOX) 



Solid  -- EPA 9020B -- 



Water  EPA 1664A (SGT-
HEM) 



EPA 9071B -- 



Waste  
EPA 1664A (SGT-



HEM) 
EPA 9071B -- 



Total Petroleum 
Hydrocarbons 



Solid  -- EPA 9071B -- 
Water  EPA 160.3 -- -- 
Waste  EPA 160.3 -- -- Total Solids 
Solid  EPA 160.3 (M) -- -- 



Total Dissolved 
Solids 



Water  EPA 160.1 -- 2540E 



Total Suspended 
Solids Water  EPA 160.2 --- 2540E 



Volatile and 
Volatile Suspended 



Solids 
Water  EPA 160.4 -- -- 



Settleable Solids Water  EPA 160.5 -- -- 



Turbidity Water  EPA 180.1 -- -- 



 
1 Any matrix not listed is not applicable for the associated method 
2 Removed from 40CFR 
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TABLE 19-2.  Methods for Mercury by Cold Vapor Atom ic Absorption  
 



Fields of Testing 
Analytical 



Parameters Matrix  CWA 
RCRA 



(SW846) Other 



Water  EPA 245.1 EPA 7470A -- 



TCLP Leachate  -- EPA 7470A -- 



Waste  -- EPA 7471A -- 



Mercury 
(CVAA) 



Solid  EPA 254.5 EPA 7471A -- 



 
 



TABLE 19-3.  Methods for Mercury by Cold Vapor Atom ic Fluororescence 
 



Fields of Testing 
Analytical 



Parameters Matrix  CWA 
RCRA 



(SW846) Other 



Mercury,  
Low Level 
(CVAFS) 



Water  -- -- EPA 1631E 



 
 
TABLE 19-4.  Methods for Metals by ICP and ICPMS 



 



Fields of Testing   
Analytical  



Parameters  Matrix   CWA 
RCRA 



(SW846) Other  



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 --- Aluminum 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Antimony 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 --- Arsenic 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 
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Fields of Testing   
Analytical  



Parameters  Matrix   CWA 
RCRA 



(SW846) Other  



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- EPA 6010B 
EPA 6020 --- Barium 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Beryllium 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Water  EPA 200.7  EPA 6010B --- 



Waste  ---  EPA 6010B --- Boron 



Solid  EPA 200.7  EPA 6010B --- 



Water  EPA 200.7  EPA 6010B --- 



Waste  ---  EPA 6010B --- Calcium 



Solid  EPA 200.7  EPA 6010B --- 



 Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Cadmium Waste  --- EPA 6010B 
EPA 6020 



--- 



 Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 --- Cobalt 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 --- Chromium 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Copper 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 
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Fields of Testing   
Analytical  



Parameters  Matrix   CWA 
RCRA 



(SW846) Other  



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



 



Waste  --- EPA 6010B 
EPA 6020 



--- Iron 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Waste  --- 
EPA 6010B 
EPA 6020 --- Lead 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Water  EPA 200.7 EPA 6010B 
EPA 6020 



--- 



Waste  --- EPA 6010B 
EPA 6020 



--- Magnesium 



Solid  EPA 200.7 
EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Manganese 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Molybdenum 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 --- Nickel 



Solid  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Water  EPA 200.7  EPA 6010B --- 



Waste  ---  EPA 6010B --- Potassium 



Solid  ---  EPA 6010B --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Selenium 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 
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Fields of Testing   
Analytical  



Parameters  Matrix   CWA 
RCRA 



(SW846) Other  



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 
 



Waste  --- EPA 6010B 
EPA 6020 --- 



Silver 
 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7  EPA 6010B --- 



Waste  ---  EPA 6010B --- Sodium 



Solid  ---  EPA 6010B --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Tin 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 --- Thallium 



Solid  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Water  EPA 200.7  EPA 6010B --- 



Waste  ---  EPA 6010B --- Titanium 



Solid  ---  EPA 6010B --- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Vanadium 



Solid  --- 
EPA 6010B 
EPA 6020 



--- 



Water  EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 



--- 



Waste  --- 
EPA 6010B 
EPA 6020 



--- Zinc 



Solid  
EPA 200.7 
EPA 200.8 



EPA 6010B 
EPA 6020 --- 
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TABLE 19-5.  Metals Sample Preparation Methods  
 



Fields of Testing 
Analytical 



Parameters  
 



Matrix   CWA 
RCRA 



(SW846) Other  



Water  --- EPA 1311 --- 



Waste  --- EPA 1311 --- 



Toxicity 
Characteristic 



Leaching 
Procedure 



(TCLP) Solid  --- EPA 1311 --- 



Water  EPA 200.7 EPA 3005A  
EPA 3010A 



--- 



TCLP Leachate  --- EPA 3010A --- 



Waste  --- EPA 3050B --- 
ICP Metals 



Solid  --- EPA 3050B --- 



Water  EPA 200.8 EPA 3010A --- 



TCLP  --- EPA 3010A --- 



Waste  --- EPA 3050B --- 



ICPMS 
Metals 



Solid  --- EPA 3050B --- 



Water  EPA 245.1 EPA 7470A --- 



TCLP Leachate  --- EPA 7470A --- 



Waste  --- EPA 7471A --- 



CVAA 
Mercury 



Solid  --- EPA 7471A  



CVAFS 
Mercury 



Low Level 
Water  --- --- EPA 1631E 
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TABLE 19-6.  Organic Sample Preparation Methods  
 



Fields of Testing  
Analytical  



Parameters  
 



Matrix   CWA RCRA  
(SW846) Other  



Water  EPA 624 EPA 5030B --- 



Waste  --- 
EPA 5030B 
EPA 5035 



--- Volatiles 
by GC/MS 



Solid  --- 
EPA 5035 



EPA 5035A 
--- 



Water  EPA 601 EPA 5030B --- 



Waste  --- 
EPA 5030B 
EPA 5035 --- 



Halogenated 
Volatiles 
by GC 



Solid  --- EPA 5035  
EPA 5035A 



--- 



Water  EPA 602 EPA 5030B --- 



Waste  --- 
EPA 5030B 
EPA 5035 



--- 
Aromatic 
Volatiles 
by GC 



Solid  --- EPA 5035 
EPA 5035A 



--- 



Water  EPA 625 
EPA 3510C 
EPA 3520C --- 



TCLP Leachate  --- 
EPA 3510C 
EPA 3520C --- 



Waste  --- 



EPA 3550B 
EPA 3540C 
EPA 3580A 
EPA 3541 



--- 



Semivolatiles 
by GC/MS 



Solid  --- 
EPA 3550B 
EPA 3540C 
EPA 3541 



--- 



Water  EPA 608 EPA 3510C 
EPA 3520C 



--- 



TCLP Leachate  --- 
EPA 3510C 
EPA 3520C --- 



Waste  --- 



EPA 3550B 
EPA 3540C 
EPA 3580A 
EPA 3541 



--- 



Pesticides/PCBs 
by GC 



Solid  --- 
EPA 3550B 
EPA 3540C 
EPA 3541 



--- 
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Fields of Testing 
Analytical 



Parameters 
 



Matrix  CWA 
RCRA    



(SW846) Other 



Water  EPA 615 EPA 8151A --- 



Waste  --- EPA 8151A --- 
Herbicides 



by GC 



Solid  --- EPA 8151A --- 



Water  --- EPA 5030B WI GRO 



Waste  --- 
EPA 5030B 
EPA 5035 



WI GRO 



Total Petroleum 
Hydrocarbons 



(Gasoline Range) by 
GC 



Solid  --- 
EPA 5035 
EPA 5035 WI GRO 



Water  --- EPA 3510C 
EPA 3520C 



WI DRO 



TCLP 
Leachate  --- 



EPA 3510C 
EPA 3520C --- 



Waste  --- EPA 3550B 
EPA 3580A 



WI DRO 



Total Petroleum 
Hydrocarbons 



 (Diesel Range) 
by GC 



Solid  --- EPA 3550B WI DRO 
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TABLE 19-7.  Organic Methods of Analysis  



 



Fields of Testing  Analytical  
Parameters  



 
Matrix  



 CWA RCRA (SW846) Other  



Water  EPA 624 EPA 8260B --- 
Waste  --- EPA 8260B --- 



Volatiles 
by GC/MS 



Solid  --- EPA 8260B --- 
Water  EPA 601 EPA 8021B --- 
Waste  --- EPA 8021B --- 



Halogenated 
Volatiles 
by GC Solid  --- EPA 8021B --- 



Water  EPA 602 EPA 8021B --- 
Waste  --- EPA 8021B --- 



Aromatic 
Volatiles 
by GC Solid  --- EPA 8021B --- 



Water  EPA 625 EPA 8270C  
Waste  --- EPA 8270C --- 



Semivolatiles 
by GC/MS 



Solid  --- EPA 8270C --- 



Water  EPA 608 Pesticides 8081A 
PCBs 8082 



--- 



TCLP Leachate  --- 
Pesticides 8081A 



PCBs 8082 
--- 



Waste  --- 
Pesticides 8081A 



PCBs 8082 --- 



Pesticides/PCBs 
by GC 



Solid  --- Pesticides 8081A 
PCBs 8082 



--- 



Water  --- EPA 8151A --- 
TCLP Leachate  --- EPA 8151A --- 



Waste  --- EPA 8151A --- 



Phenoxyacid 
Herbicides  



by GC 
Solid  --- EPA 8151A --- 
Water  --- EPA 8015B (M) WI GRO 
Waste  --- EPA 8015B (M) --- 



Gasoline Range 
Organics  



by GC Solid  --- EPA 8015B (M) WI GRO 



Water  --- EPA 8015B (M) WI DRO Total Petroleum 
Hydrocarbons 
(Diesel Range) 



by GC/FID 
Waste  --- EPA 8015B (M) --- 



Dissolved Gases 
RSK-175 Water  --- --- SOP 



Formaldehyde 
Carbonyl 



Compounds 
Water  --- EPA 8315 --- 
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The laboratory reviews updated versions to all the aforementioned references for adaptation 
based upon capabilities, instrumentation, etc., and implements them as appropriate.  As such, 
the laboratory strives to perform only the latest versions of each approved method as 
regulations allow or require. 
 
Other reference procedures for non-routine analyses may include methods established by 
specific states (e.g., Underground Storage Tank methods), ASTM or equipment manufacturers.  
Sample type, source, and the governing regulatory agency requiring the analysis will determine 
the method utilized. 
 
The laboratory must inform the client when a method proposed by the client may be 
inappropriate or out of date.  After the client has been informed, and they wish to proceed 
contrary to the laboratory’s recommendation, it must be documented.   
 



19.4.2 Demonstration of Capability  



Before the laboratory may institute a new method and begin reporting results, the laboratory 
must confirm that it can properly operate the method.  In general, this demonstration does not 
test the performance of the method in real world samples, but in an applicable and available 
clean matrix sample.  If the method is for the testing of analytes that are not conducive to 
spiking, demonstration of capability may be performed on quality control samples. 
 
19.4.2.1 A demonstration of capability is performed (SOP NC-QA-028, Employee Orientation 
and Training) whenever there is a change in instrument type (e.g., new instrumentation), 
method, or personnel. 
 
19.4.2.2 The initial demonstration of capability must be thoroughly documented and approved 
by the Technical Director and QA Manager prior to independently analyzing client samples.  All 
associated documentation must be retained in accordance with the laboratories archiving 
procedures.   
 
19.4.2.3 The laboratory must have an approved SOP, demonstrate satisfactory performance, 
and conduct an MDL study (when applicable). There may be other requirements as stated 
within the published method or regulations (i.e., retention time window study). 
 
Note: In some instances, a situation may arise where a client requests that an unusual 
analyte be reported using a method where this analyte is not normally reported. If the analyte is 
being reported for regulatory purposes, the method must meet all procedures outlined within this 
QA Manual (SOP, MDL, and Demonstration of Capability). If the client states that the 
information is not for regulatory purposes, the result may be reported as long as the following 
criteria are met: 
 



• The instrument is calibrated for the analyte to be reported using the criteria for the 
method and ICV/CCV criteria are met (unless an ICV/CCV is not required by the 
method or criteria are per project DQOs). 



• The laboratory’s nominal or default reporting limit (RL) is equal to the quantitation 
limit (QL), must be at or above the lowest non-zero standard in the calibration curve 
(low standard at or below the QL)and must be reliably determined.  Project RLs are 
client specified reporting levels which may be higher than the QL.  Results reported 
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below the QL must be qualified as estimated values.  Also see Section 19.6.1.3, 
Relationship of Limit of Detection (LOD) to Quantitation Limit (QL). 



 
Note:   For Ohio VAP work, the term Reporting Limit will be used. 
 



• The client request is documented and the lab informs the client of its procedure for 
working with unusual compounds. The final report must be footnoted as  “Reporting 
Limit based on the low standard of the calibration curve”.  



 



19.4.3 Initial Demonstration of Capability (IDOC) P rocedures  



 
19.4.3.1 At least four aliquots must be prepared (including any applicable clean-up 
procedures) and analyzed according to the test method (either concurrently or over a period of 
days). 
 
19.4.3.2 Using all of the results, calculate the mean recovery in the appropriate reporting units 
and the standard deviations for each parameter of interest.  Refer to SOP NC-QA-028, 
Employee Orientation and Training, for details on this procedure. 
 
Note:   Results of successive LCS analyses can be used to fulfill the DOC requirement. 
 
19.4.3.3 A certification statement (see Figure 19-1 as an example) must be used to document 
the completion of each initial demonstration of capability.  A copy of the certification is archived 
in the analyst’s training folder. 
 



19.5 LABORATORY-DEVELOPED METHODS AND NON-STANDARD METHODS 



Any new method developed by the laboratory must be fully defined in an SOP  and validated by 
qualified personnel with adequate resources to perform the method.  Method specifications and 
the relation to client requirements must be clearly conveyed to the client if the method is a non-
standard method (not a published or routinely accepted method).  The client must also be in 
agreement to the use of the non-standard method.  
 



19.6 VALIDATION OF METHODS  



Validation is the confirmation by examination and the provision of objective evidence that the 
particular requirements for a specific intended use are fulfilled.  
 
All non-standard methods, laboratory designed/developed methods, standard methods used 
outside of their scope, and major modifications to published methods must be validated to 
confirm they are fit for their intended use. The validation will be as extensive as necessary to 
meet the needs of the given application.  The results are documented with the validation 
procedure used and contain a statement as to the fitness for use. 
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19.6.1 Method Validation and Verification Activitie s for All New Methods  



While method validation can take various courses, the following activities can be required as 
part of method validation.  Method validation records are designated QC records and are 
archived accordingly. 
 
19.6.1.1 Determination of Method Selectivity  
 
Method selectivity is the demonstrated ability to discriminate the analyte(s) of interest from other 
compounds in the specific matrix or matrices from other analytes or interference.  In some 
cases to achieve the required selectivity for an analyte, a confirmation analysis is required as 
part of the method. 
 
19.6.1.2 Determination of Method Sensitivity  
 
Sensitivity can be both estimated and demonstrated.  Whether a study is required to estimate 
sensitivity depends on the level of method development required when applying a particular 
measurement system to a specific set of samples.  Where estimations and/or demonstrations of 
sensitivity are required by regulation or client agreement, such as the procedure in 40 CFR Part 
136 Appendix B, under the Clean Water Act, these shall be followed.  
 
19.6.1.3 Relationship of Limit of Detection (LOD) t o the Quantitation Limit (QL)  
 
An important characteristic of expression of sensitivity is the difference in the LOD and the QL.  
The LOD is the minimum level at which the presence of an analyte can be reliably concluded.  
The QL is the minimum concentration of analyte that can be quantitatively determined with 
acceptable precision and bias. For most instrumental measurement systems, there is a region 
where semi-quantitative data is generated around the LOD (both above and below the 
estimated MDL or LOD) and below the QL.  In this region, detection of an analyte may be 
confirmed but quantification of the analyte is unreliable within the accuracy and precision 
guidelines of the measurement system.  When an analyte is detected below the QL, and the 
presence of the analyte is confirmed by meeting the qualitative identification criteria for the 
analyte, the analyte can be reliably reported, but the amount of the analyte can only be 
estimated.  If data is to be reported in this region, it must be done so with a qualification that 
denotes the semi-quantitative nature of the result. 
 
19.6.1.4 Determination of Interferences  
 
A determination that the method is free from interferences in a blank matrix is performed. 
 
19.6.1.5 Determination of Range  
 
Where appropriate to the method, the quantitation range is determined by comparison of the 
response of an analyte in a curve to established or targeted criteria.  Generally the upper 
quantitation limit is defined by highest acceptable calibration concentration.  The lower 
quantitation limit or QL cannot be lower than the lowest non-zero calibration level, and can be 
constrained by required levels of bias and precision. 
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19.6.1.6 Determination of Accuracy and Precision   
 
Accuracy and precision studies are generally performed using replicate analyses, with a 
resulting percent recovery and measure of reproducibility (standard deviation, relative standard 
deviation) calculated and measured against a set of target criteria. 
 
19.6.1.7 Documentation of Method  
 
The method is formally documented in an SOP.  If the method is a minor modification of a 
standard laboratory method that is already documented in an SOP, an SOP Attachment 
describing the specific differences in the new method is acceptable in place of a separate SOP. 
 
19.6.1.8 Continued Demonstration of Method Performa nce 
 
Continued demonstration of Method Performance is addressed in the SOP.  Continued 
demonstration of method performance is generally accomplished by batch-specific QC samples 
such as LCS, method blanks, or PT samples. 
 



19.7  METHOD DETECTION LIMITS (MDL)/ LIMITS OF DETE CTION (LOD) 



Method detection limits (MDL) are initially determined in accordance with 40 CFR Part 136, 
Appendix B, or alternatively by other technically acceptable practices that have been accepted by 
regulators.  MDL is also sometimes referred to as Limit of Detection (LOD).  The MDL theoretically 
represents the concentration level for each analyte within a method at which the Analyst is 99% 
confident that the true value is not zero.  The MDL is determined for each analyte initially during 
the method validation process and updated as required in the analytical methods, whenever there 
is a significant change in the procedure or equipment, or based on project specific requirements 
(refer to Section 19.7.10).  Generally, the analyst prepares at least seven replicates of solution 
spiked at one to five times the estimated method detection limit (most often at the lowest standard 
in the calibration curve) into the applicable matrix with all the analytes of interest.  Each of these 
aliquots is extracted (including any applicable clean-up procedures) and analyzed in the same 
manner as the samples.  Where possible, the seven replicates should be analyzed over 2-4 
days to provide a more realistic MDL.  To allow for some flexibility, this low level standard may 
be analyzed every batch or every week or some other frequency rather than doing the study all 
at once.  In addition, a larger number of data points may be used if the appropriate t-value 
multiplier is used.  
 
Refer to the Corporate SOP CA-Q-S-006 or the laboratory’s SOP NC-QA-021 for details on the 
laboratory MDL process. 
 
Note:   For Ohio VAP projects, the MDL procedure must also comply with OAC Rule 3745-300-
01(A)(78).   
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19.8  INSTRUMENT DETECTION LIMITS (IDL)  



19.8.1 The IDL is sometimes used to assess the reasonableness of the MDLs or in some 
cases required by the analytical method or program requirements.  IDLs are most used in 
metals analyses but may be useful in demonstration of instrument performance in other areas.   
 
19.8.2 IDLs are calculated to determine an instrument’s sensitivity independent of any 
preparation method.  IDLs are calculated either by using seven replicate spike analyses, like 
MDL but without sample preparation, or by the analysis of ten instrument blanks and calculating 
three times the absolute value of the standard deviation. 
 
19.8.3 If IDL is > than the MDL, it may be used as the reported MDL.  
 



19.9 VERIFICATION OF DETECTION AND REPORTING LIMITS  



 
19.9.1 Once the MDL is determined, it must be verified on each instrument used for the 
given method.  TestAmerica defines the DoD QSM Detection Limit (DL) as being equal to the 
MDL.  TestAmerica also defines the DoD QSM Limit of Detection (LOD) as being equal to the 
lowest concentration standard that successfully verifies the MDL, also referred to as the MDLV 
standard.  MDL and MDLV standards are extracted/digested and analyzed through the entire 
analytical process.  The MDL and MDLV determinations do not apply to methods that are not 
readily spiked (e.g. pH, turbidity, etc.) or where the lab does not report to the MDL.  If the MDLV 
standard is not successful, then the laboratory will redevelop their MDL.  Initial and quarterly 
verification is required for all methods listed in the laboratory’s DoD ELAP Scope of 
Accreditation.   Refer to the laboratory SOP NC-QA-021 or Corporate CA-Q-S-006 for  further 
details. 
 
19.9.2 The laboratory quantitation limit is equivalent to the DoD Limit of Quantitation (LOQ), 
which is at a concentration equal to or greater than the lowest non-zero calibration standard.  
The DoD QSM requires the laboratory to perform an initial characterization of the bias and 
precision at the LOQ and quarterly LOQ verifications thereafter.  If the quarterly verification 
results are not consistent with three-standard deviation confidence limits established initially, 
then the bias and precision will be reevaluated and clients contacted for any on-going projects.  
For DoD projects, TestAmerica makes a distinction between the Reporting Limit (RL) and the 
LOQ.  The RL is a level at or above the LOQ that is used for specific project reporting purposes, 
as agreed to between the laboratory and the client.  The RL cannot be lower than the LOQ 
concentration, but may be higher.  
 



19.10 RETENTION TIME WINDOWS 



Most organic analyses and some inorganic analyses use chromatography techniques for 
qualitative and quantitative determinations.  For every chromatography analysis each analyte will 
have a specific time of elution from the column to the detector.  This is known as the analyte’s 
retention time.  The variance in the expected time of elution is defined as the retention time 
window.  As the key to analyte identification in chromatography, retention time windows must be 
established on every column for every analyte used for that method.  These records are kept in 
each department.  Complete details are available in the laboratory SOPs. 
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19.11 EVALUATION OF SELECTIVITY  



The laboratory evaluates selectivity by following the checks within the applicable analytical 
methods, which include mass spectral tuning, second column confirmation, ICP interelement 
interference checks, chromatography retention time windows, sample blanks, atomic 
absorption, or fluorescence profiles. 
 



19.12 ESTIMATION OF UNCERTAINTY OF MEASUREMENT  



19.12.1 Uncertainty is “a parameter associated with the result of a measurement, that 
characterizes the dispersion of the values that could reasonably be attributed to the measurand” 
(as defined by the International Vocabulary of Basic and General Terms in Metrology, ISO 
Geneva, 1993, ISBN 92-67-10175-1).  Knowledge of the uncertainty of a measurement provides 
additional confidence in a result’s validity.  Its value accounts for all the factors which could 
possibly affect the result, such as adequacy of analyte definition, sampling, matrix effects and 
interferences, climatic conditions, variances in weights, volumes, and standards, analytical 
procedure, and random variation.  Some national accreditation organizations require the use of 
an “expanded uncertainty”: the range within which the value of the measurand is believed to lie 
within at least a 95% confidence level with the coverage factor k=2. 
 
19.12.2  Uncertainty is not error.  Error is a single value, the difference between the true 
result and the measured result.  On environmental samples, the true result is never known.  The 
measurement is the sum of the unknown true value and the unknown error.  Unknown error is a 
combination of systematic error, or bias, and random error.  Bias varies predictably, constantly, 
and independently from the number of measurements.  Random error is unpredictable, 
assumed to be Gaussian in distribution, and reducible by increasing the number of 
measurements. 
 
19.12.3   The minimum uncertainty associated with results generated by the laboratory 
can be determined by using the Laboratory Control Sample (LCS) accuracy range for a given 
analyte.  The LCS limits are used to assess the performance of the measurement system since 
they take into consideration all of the laboratory variables associated with a given test over time 
(except for variability associated with the sampling and the variability due to matrix effects).  The 
percent recovery of the LCS is compared either to the method-required LCS accuracy limits or 
to the statistical, historical, in-house LCS accuracy limits. 
 
19.12.4  To calculate the uncertainty for the specific result reported, multiply the result by 
the decimal of the lower end of the LCS range percent value for the lower end of the uncertainty 
range, and multiply the result by the decimal of the upper end of the LCS range percent value 
for the upper end of the uncertainty range.  These calculated values represent a 99%-certain 
range for the reported result.  As an example, suppose that the result reported is 1.0 mg/l, and 
the LCS percent recovery range is 50 to 150%.  The uncertainty range would be 0.5 to 1.5 mg/l, 
which could also be written as 1.0 ± 0.5 mg/l. 
 
19.12.5  In the case where a well recognized test method specifies limits to the values of 
major sources of uncertainty of measurement, e.g., 524.2, 525, etc., and specifies the form of 
presentation of calculated results, no further discussion of uncertainty is required. 
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19.13 CONTROL OF DATA  



The laboratory has policies and procedures in place to ensure the authenticity, integrity, and 
accuracy of the analytical data generated by the laboratory. 
 
19.13.1 Computer and Electronic Data Related Requir ements   
 
The three basic objectives of our computer security procedures and policies are shown below.     
The laboratory is currently running the QuantIMS LIMS which is a custom in-house developed 
LIMS system that has been highly customized to meet the needs of the laboratory.  It is referred 
to as LIMS for the remainder of this section.   The LIMS utilizes AS400 which is an industry 
standard relational database platform.  It is referred to as Database for the remainder of this 
section. 
 
19.13.1.1 Maintain the Database Integrity  
 
Assurance that data is reliable and accurate through data verification (review) procedures, 
password-protecting access, anti-virus protection, data change requirements, as well as an 
internal LIMS permissions procedure.  
 



• LIMS Database Integrity is achieved through data input validation, internal user 
controls, and data change requirements. 



 
• Spreadsheets and other software developed in-house must be verified with 



documentation through hand calculations prior to use. 
 



19.13.1.2 Ensure Information Availability  
 
Protection against loss of information or service is ensured through scheduled back-ups, stable 
file server network architecture, secure storage of media, line filter, Uninterruptible Power 
Supply (UPS), and maintaining older versions of software as revisions are implemented. 
 



19.13.1.3 Maintain Confidentiality  
 
Ensure data confidentiality through physical access controls, and encryption of when 
electronically transmitting data.  
 



19.13.2 Data Reduction  



The complexity of the data reduction depends on the analytical method and the number of discrete 
operations involved, e.g., extractions, dilutions, instrument readings and concentrations.  The 
analyst calculates the final results from the raw data or uses appropriate computer programs to 
assist in the calculation of final reportable values.   
 
For manual data entry, e.g., Wet Chemistry, the data is reduced by the analyst and then verified by 
peer review once updated in LIMS.  The review checklists are signed by both the analyst and 
reviewer to confirm the accuracy of the manual entry(s). 
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Manual integration of peaks will be documented and reviewed and the raw data will be flagged in 
accordance with the TestAmerica Corporate SOP CA-Q-S-002, Acceptable Manual Integration 
Practices. 
 
Analytical results are reduced to appropriate concentration units specified by the analytical 
method, taking into account factors such as dilution, sample weight or volume, etc.  Blank correction 
will be applied only when required by the method or per manufacturer’s indication; otherwise, it must 
not be performed.  Calculations are independently verified by appropriate laboratory staff.  
Calculations and data reduction steps for various methods are summarized in the respective 
analytical SOPs or program requirements. 
 



19.13.2.1 All raw data must be retained.  All criteria pertinent to the method must be recorded. 
The documentation is recorded at the time observations or calculations are made and must be 
signed or initialed/dated (month/day/year). It must be easily identifiable who performed which 
tasks if multiple people were involved. 
 
19.13.2.2 In general, concentration results are reported in milligrams per liter (mg/l) or 
micrograms per liter (µg/l) for liquids and milligrams per kilogram (mg/kg) or micrograms per 
kilogram (µg/kg) for solids.  The units “mg/l” and “mg/kg” are the same as “parts per million 
(ppm)”.  The units “µg/l” and “µg/kg” are the same as “parts per billion (ppb).”  For values 
greater than 10,000 mg/l, results can be reported in percent, i.e., 10,000 mg/l = 1%.  Units are 
defined in each lab SOP. 
 
19.13.2.3 For those methods that do not have an instrument printout or an instrumental output 
compatible with the LIMS System, the raw results and dilution factors are entered directly into 
LIMS by the analyst, and the software calculates the final result for the analytical report.  LIMS 
has a defined significant figure criterion for each analyte.   
 



19.13.2.4 The laboratory strives to import data directly from instruments or calculation 
spreadsheets to ensure that the reported data are free from transcription and calculation errors.  
For those analyses with an instrumental output compatible with the LIMS, the raw results and 
dilution factors are transferred into LIMS electronically after reviewing the quantitation report, 
and removing unrequested or poor spectrally-matched compounds.  The analyst prints a copy of 
what has been entered to check for errors.  This printout and the instrument’s printout of 
calibrations, concentrations, retention times, chromatograms, and mass spectra, if applicable, 
are retained with the data file.  
 



19.13.3 Logbook / Worksheet Use Guidelines  



Logbooks and worksheets are filled out in ‘real time’ and have enough information on them to 
trace the events of the applicable analysis/task (e.g., calibrations, standards, analyst, sample 
ID, date, time on short holding time tests, temperatures when applicable, calculations are 
traceable, etc.).    
 
• Corrections are made following the procedures outlined in Section 12.  



• Logbooks are controlled by the QA Department.  A record is maintained of all logbooks in 
the lab.   
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• Unused portions of pages must be “Z”’d out, signed and dated.  



• Worksheets are created with the approval of the QA Manager at the facility. The QA 
Manager controls all worksheets following the procedures in Section 6.  



 
19.13.4 Review / Verification Procedures  



 
19.13.4.1 Data Recording Procedures  
 
To ensure data integrity, all documentation of data and records generated or used during the 
process of data generation must be performed in compliance with Section 3 of this document 
and Policy CA-Q-T-005, Laboratory Documentation. 
 
19.13.4.2 Data Reduction and Verification Procedures  
 
Data review procedures comprise a set of computerized and manual checks applied at 
appropriate levels of the measurement process.  Data review begins with the reduction or 
processing of data and continues through verification of the data and the reporting of analytical 
results. Calculations are checked from the raw data to the final value prior to reporting results 
for each group of samples.  Data reduction can be performed by the analyst who obtained the 
data or by another analyst.  Data verification starts with the analyst who performs a 100% 
review of the data to ensure the work was done correctly the first time.  Data verification 
continues with review by a second reviewer who verifies that data reduction has been correctly 
performed and that the analytical results correspond to the data acquired and processed.   
 
19.13.4.2.1 Data Reduction and Initial Verification 
 
Data reduction and initial verification may be performed by more than one analyst depending 
upon the analytical method employed.  The preparation and analytical data may be reviewed 
independently by different analysts.  In these instances, each item may not be applicable to the 
subset of the data verified or an item may be applicable in both instances.  It is the responsibility 
of the analyst to ensure that the verification of data in his or her area is complete.  The data 
reduction and initial verification process must ensure that: 



 



• Sample preparation information is correct and complete including documentation 
of standard identification, solvent lot numbers, sample amounts, etc. 



• Analysis information is correct and complete including proper identification of 
analysis output (charts, chromatograms, mass spectra, etc.) 



• Analytical results are correct and complete including calculation or verification 
of instrument calibration, QC results, and qualitative and quantitative sample 
results with appropriate qualifiers 



• The appropriate SOPs have been followed and are identified in the project 
and/or laboratory records 



• Proper documentation procedures have been followed 
• All non-conformances have been documented 
• Special sample preparation and analytical requirements have been met. 
• The data generated have been reported with the appropriate number of 



significant figures as defined by the analytical method in the LIMS or 
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otherwise specified by the client. 
 



In general, data will be processed by an analyst in one of the following ways: 
 



• Manual computation of results directly on the data sheet or on calculation 
pages attached to the data sheets 



• Input of raw data for computer processing 
• Direct acquisition and processing of raw data by a computer. 



 
If data are manually processed by an analyst, all steps in the computation must 
be provided including equations used and the source of input parameters such 
as response factors (RFs), dilution factors, and calibration constants.  If 
calculations are not performed directly on the data sheet, they may be attached 
to the data sheets. 
 
Manual integrations are sometimes necessary to correct misintegrations by an 
automatic data system software program, but must only be performed when 
necessary.  Further discussion of manual integrations and the required 
documentation is given in Policy CA-Q-S-002, Acceptable Manual Integration 
Practices. 
 
For data that are input by an analyst and processed using a computer, a copy of 
the input must be kept and uniquely identified with the project number and other 
information as needed.  The samples analyzed must be clearly identified. 
 
If data are directly acquired from instrumentation or a test procedure and 
processed, or immediately entered into LIMS, the analyst must verify that the 
following are correct: 
 
• Project and sample numbers 
• Calibration constants and RFs 
• Units 
• Numerical values used for reporting limits. 
 
Analysis-specific calculations for methods are provided in SOPs.  In cases where 
computers perform the calculations, software must be validated or verified, as 
described in Section 6.0 of this document, before it is used to process data. 
 
The data reduction is documented, signed and dated by the analyst completing 
the process.  Initial verification of the data reduction by the same analyst is 
documented on a data review checklist, signed and dated by the analyst.   
 



19.13.4.2.2 Data Verification 
 
Following the completion of the initial verification by the analyst performing the data reduction, a 
systematic check of the data that has been fully reduced and checked through Level 1 review is 
performed by an experienced peer, group leader, or designee.  This Level 2 check is performed to 
ensure that Level 1 review has been completed correctly and thoroughly. The second level 
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reviewer examines the data signed by the analyst.  Any exceptions noted by the analyst must be 
reviewed.  Included in this review is an assessment of the acceptability of the data with respect to: 



 
• Adherence of the procedure used to the requested analytical method SOP 
• Correct interpretation of chromatograms, mass spectra, etc. 
• Correctness of numerical input when computer programs are used (checked 



randomly) 
• Correct identification and quantitation of constituents with appropriate qualifiers 
• Numerical correctness of calculations and formulas (checked randomly) 
• Acceptability of QC data (100% review) 
• Documentation that instruments were operating according to method 



specifications (calibrations, performance checks, etc.) 
• Documentation of dilution factors, standard concentrations, etc. 
• Sample holding time assessment. 



 



This review also serves as verification that the process the analyst has followed 
is correct in regard to the following: 



• The analytical procedure follows the methods and client-specific instructions.  
• Nonconforming events have been addressed by corrective action as defined on 



a nonconformance memo 
• Valid interpretations have been made during the examination of the data and 



the review comments of the initial reviewer are correct 
• The package contains all of the necessary documentation for data review and 



report production and results are reported in a manner consistent with the 
method used for preparation of data reports. 



 
The specific items covered in the second stage of data verification may vary 
according to the analytical method, but this review of the data must be 
documented by signing the same checklist.  
 



19.13.4.2.3 Completeness Verification 
 
A third-level review is performed by the reporting and project management staff. This review is 
required before results are submitted to clients.  This review serves to verify the completeness of 
the data report and to ensure that project requirements are met for the analyses performed. The 
items to be reviewed are: 



 
• Analysis results are present for every sample in the analytical batch, reporting 



group, or sample delivery group (SDG) 
 



• Every parameter or target compound requested is reported with either a value 
or reporting limit 



• All nonconformances, including holding time violations, and data evaluation 
statements that impact the data quality are accompanied by clearly expressed 
comments from the laboratory 
 



• The final report contains all the supporting documentation required by the 
project, and is in either the standard TestAmerica format or in the client-required 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 19-26 of 19-28 



 



Company Confidential & Proprietary 



format. 
 



• Implement checks to monitor the quality of laboratory results using correlation 
of results for different parameters of a sample (for example, does the TOC 
results justify the concentration of organic compounds found by GC/MS.) 
 



• A narrative to accompany the final report must be finalized by the PM.  This 
narrative must include relevant comments collected during the earlier 
reviews. 



 
The Quality Assurance Department performs data reviews per SOP CA-Q-S-004, Internal 
Auditing.  For DoD work, 10% of all reports must undergo an internal data review. 
 
19.13.5 Manual Integrations  



Computerized data systems provide the analyst with the ability to re-integrate raw instrument 
data in order to optimize the interpretation of the data.  Though manual integration of data is an 
invaluable tool for resolving variations in instrument performance and some sample matrix 
problems, when used improperly, this technique would make unacceptable data appear to meet 
quality control acceptance limits.  Improper re-integrations lead to legally indefensible data, a 
poor reputation, or possible laboratory decertification.  Because guidelines for re-integration of 
data are not provided in the methods and most methods were written prior to widespread 
implementation of computerized data systems, the laboratory trains all analytical staff on proper 
manual integration techniques using TestAmerica’s Corporate SOP (CA-Q-S-002). 
 
19.13.5.1 The analyst must adjust baseline or the area of a peak in some situations, for 
example when two compounds are not adequately resolved or when a peak shoulder needs to 
be separated from the peak of interest.  The analyst must use professional judgment and 
common sense to determine when manual integrating is required.  Analysts are encouraged to 
ask for assistance from a senior analyst or manager when in doubt. 
 
19.13.5.2 Analysts must not increase or decrease peak areas to for the sole purpose of 
achieving acceptable QC recoveries that would have otherwise been unacceptable. The 
intentional recording or reporting of incorrect information (or the intentional omission of correct 
information) is against company principals and policy and is grounds for immediate termination. 
 
19.13.5.3 Client samples, performance evaluation samples, and quality control samples are all 
treated equally when determining whether or not a peak area or baseline should be manually 
adjusted. 
 
19.13.5.4 All manual integrations receive a second level review.  Manual integrations must be 
indicated on an expanded scale “after” chromatograms such that the integration performed can 
be easily evaluated during data review.  Expanded scale “before” chromatograms are also 
required for all manual integrations on QC parameters (calibrations, calibration verifications, 
laboratory control samples, internal standards, surrogates, etc.) unless the laboratory has 
another documented corporate-approved procedure in place that can demonstrate an active 
process for detection and deterrence of improper integration practices.   
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Figure 19-1.  Example - Demonstration of Capability  Documentation 
 
 
 



Analyst Demonstration of Capability 
Certification Statement  



 Analyst Name                                                                                    Test Method:                        
 Date:                                                                                                             SOP: 
           Matrix:  



 TestAmerica North Canton laboratory 
 4101 Shuffel Drive NW  
 North Canton, OH 44720 
 (330) 497-9396 



 We, the undersigned, CERTIFY that: 



 1. The analyst identified above, using the cited test method with the specifications in the cited  
SOP, which is in use at this facility for the analysis of samples under the TestAmerica 
Quality Assurance Plan, has met the Initial or Ongoing Demonstration of Capability. 



 2. The test method was performed by the analyst identified on this certification following the 
TestAmerica SOP. 



 3. A copy of the laboratory-specific SOP is available for all personnel on-site. 



 4. The data associated with the initial/ongoing demonstration of capability are true, accurate,  
complete and self-explanatory (*).  These data are attached to this certification statement. 



 5. All raw data (including a copy of this certification form) necessary to reconstruct and  
validate these analyses have been retained at the facility, and that the associated 
information is well organized and available for review by authorized inspectors.  



 Comments/Observations: 
 
 Analyst's Name   Signature Date 



  
 Technical Director's Name  Signature Date 



  
 QA Manager's Name  Signature Date 
   * True: Consistent with supporting data. 



Accurate: Based on good laboratory practices consistent with sound scientific  
principles/practices. 



 Complete: Includes the results of all supporting performance testing. 
Self-explanatory: Data properly labeled and stored so that the results are traceable and require no additional  
explanation. 
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Figure 19-2.  Work Flow 
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SECTION 20  
 



EQUIPMENT (AND CALIBRATIONS) 
(NELAC 5.5.5) 



 



20.1 OVERVIEW 



The laboratory purchases the most technically advanced analytical instrumentation for sample 
analyses.  Instrumentation is purchased on the basis of accuracy, dependability, efficiency and 
sensitivity.  Each laboratory is furnished with all items of sampling, preparation, analytical testing 
and measurement equipment necessary to correctly perform the tests for which the laboratory 
has capabilities.  Each piece of equipment is capable of achieving the required accuracy and 
complies with specifications relevant to the method being performed.    Before being placed into 
use, the equipment (including sampling equipment) is calibrated and checked to establish that it 
meets its intended specification.  The calibration routines for analytical instruments establish the 
range of quantitation. Calibration procedures are specified in laboratory SOPs.  A list of 
laboratory equipment and instrumentation is presented in Table 20-1. 
 
Equipment is only operated by authorized and trained personnel.  Manufacturers instructions for 
equipment use are readily accessible to all appropriate laboratory personnel. 
 
20.2  PREVENTIVE MAINTENANCE 
 
20.2.1 The laboratory follows a well-defined maintenance program to ensure proper 
equipment operation and to prevent the failure of laboratory equipment or instrumentation 
during use.  This program of preventive maintenance helps to avoid delays due to instrument 
failure. 
 
20.2.2 Routine preventive maintenance procedures and frequency, such as lubrication, 
cleaning, and replacements, should be performed according to the procedures outlined in the 
manufacturer's manual. Qualified personnel must also perform maintenance when there is 
evidence of degradation of peak resolution, a shift in the calibration curve, loss of sensitivity, or 
failure to continually meet one of the quality control criteria. 
 
20.2.3 Table 20-2  lists examples of scheduled routine maintenance. It is the responsibility 
of each Group Leader to ensure instrument maintenance logs are kept for all equipment in 
his/her department.  Preventative maintenance procedures are also be outlined in analytical 
SOPs or instrument manuals.  (Note:  For some equipment, the log used to monitor performance 
is also the maintenance log.  Multiple pieces of equipment may share the same log as long as it is 
clear as to which instrument is associated with an entry.) 
 
20.2.4 Instrument maintenance logs are controlled and are used to document instrument 
problems, instrument repair and maintenance activities. Maintenance logs must be kept for all 
major pieces of equipment.  Instrument Maintenance Logbooks may also be used to specify 
instrument parameters.  
 
20.2.4.1 Documentation must include all major maintenance activities such as contracted 
preventive maintenance and service and in-house activities such as the replacement of 
electrical components, lamps, tubing, valves, columns, detectors, cleaning and adjustments.  
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20.2.4.2 Each entry in the instrument log includes the Analyst’s initials, date, a detailed 
description of the problem (or maintenance needed/scheduled), a detailed explanation of the 
solution or maintenance performed, and a verification that the equipment is functioning properly 
(state what was used to determine a return to control, e.g., CCV run on ‘date’ was acceptable, 
or instrument recalibrated on ‘date’ with acceptable verification, etc.) must also be documented 
in the instrument records. 
 
20.2.4.3 When maintenance or repair is performed by an outside agency, service receipts 
detailing the service performed can be affixed into the logbooks adjacent to pages describing 
the maintenance performed. This stapled-in page must be signed across the page entered and 
the logbook, so it is clear that a page is missing if only half a signature is found in the logbook.  
 
20.2.5 Instrument Repair  
 
If an instrument requires repair (subjected to overloading or mishandling, gives suspect results, or 
otherwise has shown to be defective or outside of specified limits) it must be taken out of 
operation and tagged as out of service or otherwise isolated until such a time as the repairs have 
been made and the instrument can be demonstrated as operational by calibration and/or 
verification or other test to demonstrate acceptable performance.  The laboratory must examine 
the effect of this defect on previous analyses.  
 
20.2.6 Equipment Malfunction  
 
In the event of equipment malfunction that cannot be resolved, service shall be obtained from 
the instrument vendor manufacturer, or qualified service technician, if such a service can be 
tendered.  If on-site service is unavailable, arrangements shall be made to have the instrument 
shipped back to the manufacturer for repair.  Backup instruments, which have been approved, 
for the analysis shall perform the analysis normally carried out by the malfunctioning instrument.  
If the backup is not available and the analysis cannot be carried out within the needed 
timeframe, the samples must be subcontracted.  
 
20.2.7 Instrument Transfer or Send-Out  
 
If an instrument is sent out for service or transferred to another facility, it must be recalibrated 
and verified (including new initial MDL study) prior to return to lab operations. 
 



20.3 SUPPORT EQUIPMENT 



This section applies to all devices that may not be the actual test instrument, but are necessary 
to support laboratory operations. These include but are not limited to balances, ovens, 
refrigerators, freezers, incubators, water baths, field sampling devices, temperature measuring 
devices, dispensing devices, if quantitative results are dependent on their accuracy, as in 
standard preparation and dispensing or dilution into a specified volume.  All raw data records 
associated with the support equipment are retained to document instrument performance. 
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20.3.1 Weights and Balances  
 
The accuracy of the balances used in the laboratory is checked every working day, before use.  
All balances are placed on stable counter tops.  
 
Each balance is checked prior to initial serviceable use with at least two certified ASTM Type 1 
weights spanning its range of use (weights that have been calibrated to ASTM Type 1 weights 
may also be used for daily verification).   ASTM Type 1 weights used only for calibration of other 
weights (and no other purpose) are inspected for corrosion, damage or nicks at least annually 
and if no damage is observed.  They are calibrated at least every five years by an outside 
calibration laboratory.   Any weights (including ASTM Type 1) used for daily balance checks or 
other purposes are recalibrated/recertified annually to NIST standards (this may be done 
internally if laboratory maintains “calibration only” ASTM Type 1 weights).  
 
All balances are serviced annually by a qualified service representative, who supplies the 
laboratory with a certificate that identifies traceability of the calibration to the NIST standards.   
 
All of this information is recorded in logs, and the recalibration/recertification certificates are kept 
on file.  Reference SOP NC-QA-015, Equipment Monitoring and Thermometer Calibration.  A 
list of balances is in Table 21.2. 
 
20.3.2 pH, Conductivity, and Turbidity Meters  
 
The pH meters used in the laboratory are accurate to + 0.1 pH units, and have a scale 
readability of at least 0.05 pH units.  The meters automatically compensate for the temperature, 
and are calibrated with at least two working range buffer solutions before each use.   
 
Conductivity meters are also calibrated before each use with a known standard to demonstrate 
the meters do not exceed an error of 1% or one umhos/cm.   
 
Turbidity meters are also calibrated before each use.  All of this information is documented in 
logs.   
 
Consult pH and Conductivity, and Turbidity SOPs for further information. 
 
20.3.3 Thermometers  
 
All thermometers are calibrated on an annual basis with a NIST-traceable thermometer.  IR 
thermometers, digital probes, and thermocouples are calibrated quarterly. 
 
The NIST thermometer is recalibrated every three years (unless thermometer has been 
exposed to temperature extremes or apparent separation of internal liquid) by an approved 
outside service and the provided certificate of traceability is kept on file.  The NIST 
thermometer(s)have increments of 1 degree (0.5 degree or less increments are required for 
drinking water microbiological laboratories), and have ranges applicable to method and 
certification requirements.   The NIST traceable thermometer is used for no other purpose than 
to calibrate other thermometers.   
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All of this information is documented in logsheets. Monitoring method-specific temperatures, 
including incubators, heating blocks, water baths, and ovens, is documented in method-specific 
logsheets.  More information on this subject can be found in SOP NC-QA-015, Equipment 
Monitoring and Thermometer Calibration. 
 
20.3.4 Refrigerators/Freezer Units, Waterbaths, Ove ns and Incubators  
 
The temperatures of all refrigerator units and freezers used for sample and standard storage are 
monitored each working day (seven days a week for DOD labs).   
 
Ovens, waterbaths and incubators are monitored on days of use.   
 
All of this equipment has a unique identification number, and is assigned a unique thermometer 
for monitoring.   
 
Sample storage refrigerator temperatures are kept between or 4 + 2oC. 
 
Specific temperature settings/ranges for other refrigerators, ovens waterbaths, and incubators 
can be found in method specific SOPs.   
 
All of this information is documented in Daily Temperature Logsheets posted on each unit and 
method-specific logbooks.  
 
20.3.5 Autopipettors, Dilutors, and Syringes  
 
Mechanical volumetric dispensing devices including burettes (except Class A Glassware) are 
given unique identification numbers and the deliveery volumes are verified gravimetrically, at a 
minimum, on a quarterly basis. Glass micro-syringes are considered the same as Class A 
glassware. 
 
Micro-syringes are purchased from Hamilton Company.  Each syringe is traceable to NIST.  The 
laboratory keeps on file an “Accuracy and Precision Statement of Conformance” from Hamilton 
attesting established accuracy. 
 
The laboratory maintains a sufficient inventory of autopipettors, and dilutors of differing 
capacities that fulfill all method requirements.   
 
These devices are given unique identification numbers, and the delivery volumes are verified 
gravimetrically, at a minimum, on a quarterly basis.   
 
Any device not regularly verified cannot be used for any quantitative measurements.  
 
Micro-syringes are purchased from Hamilton Company.  Each syringe is traceable to NIST.  The 
laboratory keeps on file an “Accuracy and Precision Statement of Conformance” from Hamilton 
attesting established accuracy. 
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20.3.7 Field Sampling Devices (ISCO Autosamplers)   
 
Each autosampler (ISCO) is assigned a unique identification number in order to keep track of the 
calibration.  This number is recorded on the sampling documentation in a logbook. 
 
The autosampler is calibrated semi-annually by setting the sample volume to 100ml and 
recording the volume received.  The results are filed in a logbook/binder.  The autosampler is 
programmed to run three cycles, and each of the three cycles is measured into a beaker to 
verify 100 ml are received.   
 
If the RSD (Relative Standard Deviation) between the three cycles is greater than 20%, the 
procedure is repeated.  If the result is still greater than 20%, the following options may be 
employed: 
 



1) The unit is taken out of service. 
2) The unit is used to pull composite samples only over a 24-hour period. 



 
 The results of this check are kept in a logbook/binder.   
 



20.4 INSTRUMENT CALIBRATIONS  



Calibration of analytical instrumentation is essential to the production of quality data.  Strict 
calibration procedures are followed for each method.  These procedures are designed to 
determine and document the method detection limits, the working range of the analytical 
instrumentation and any fluctuations that may occur from day to day. 
 
Sufficient raw data records are retained to allow an outside party to reconstruct all facets of the 
initial calibration.  Records contain, but are not limited to, the following: calibration date, method, 
instrument, analyst(s) initials or signatures, analysis date, analytes, concentration, response, 
type of calibration (Avg RF, curve, or other calculations that may be used to reduce instrument 
responses to concentration.) 
 
Sample results must be quantitated from the initial calibration and may not be quantitated from 
any continuing instrument calibration verification unless otherwise required by regulation, 
method or program. 
 
If the initial calibration results are outside of the acceptance criteria, action is performed and any 
affected samples are re-analyzed if possible.  If the re-analysis is not possible, any data 
associated with an unacceptable initial calibration must be reported with appropriate data 
qualifiers (refer to Section 12).  For the Ohio EPA Voluntary Action Program (VAP), please refer 
to the SOPs for the acceptable criteria, corrective actions, and exceptions. 
 
Note: Instruments are calibrated initially and as needed after that and at least annually. 
  
20.4.1 CALIBRATION STANDARDS  
 
Calibration standards are prepared using the procedures indicated in the Reagents and 
Standards section of the determinative method SOP.  
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Standards for instrument calibration are obtained from a variety of sources.  All standards are 
traceable to national or international standards of measurement, or to national or international 
standard reference materials.  
 
The lowest concentration calibration standard that is analyzed during an initial calibration must 
be at or below the stated reporting limit for the method based on the final volume of extract (or 
sample).   
 
The other concentrations define the working range of the instrument/method or correspond to 
the expected range of concentrations found in actual samples that are also within the working 
range of the instrument/method. Results of samples not bracketed by initial instrument 
calibration standards (within calibration range to 3 significant figures) must be reported as 
having less certainty, e.g., defined qualifiers or flags (additional information may be included in 
the case narrative).  The exception to these rules is ICP methods or other methods where the 
referenced method does not specify two or more standards.  
 
All initial calibrations are verified with a standard obtained from a second source and traceable 
to a national standard, when available (or vendor certified different lot if a second source is not 
available).  For unique situations, such as air analysis where no other source or lot is available, 
a standard made by a different analyst would be considered a second source.  This verification 
occurs immediately after the calibration curve has been analyzed, and before the analysis of 
any samples.  
 
20.4.2 Calibration Verification  



The calibration relationship established during the initial calibration must be verified at  initially 
and at least daily as specified in the laboratory method SOPs in accordance with the referenced 
analytical methods and NELAC (2003) standard, Section 5.5.5.10. The process of calibration 
verification applies to both external standard and internal standard calibration techniques, as 
well as to linear and non-linear calibration models. 



Note: The process of calibration verification referred to is fundamentally different from the 
approach called "calibration" in some methods. As described in those methods, the calibration 
factors or response factors calculated during calibration are used to update the calibration 
factors or response factors used for sample quantitation. This approach, while employed in 
other EPA programs, amounts to a daily single-point calibration. 



All target analytes and surrogates, including those reported as non-detects, must be included in 
periodic calibration verifications for purposes of retention time confirmation and to demonstrate 
that calibration verification criteria are being met. 



All samples must be bracketed by periodic analyses of standards that meet the QC acceptance 
criteria (e.g., calibration and retention time). The frequency is found in the determinataive 
methods or SOPs. 



Note: If an internal standard calibration is being used (basically GCMS), then bracketing 
standards are not required.  Only daily verifications are needed.  The results from these 
verification standards must meet the calibration veirfication criteria and the retention time criteria 
(if applicable). 
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Generally, the initial calibrations must be verified at the beginning of each 12-hour analytical 
shift during which samples are analyzed.  (Some methods may specify more or less frequent 
verifications). The 12-hour analytical shift begins with the injection of the calibration verification 
standard (or the MS tuning standard in MS methods). The shift ends after the completion of the 
analysis of the last sample or standard that can be injected within 12 hours of the beginning of 
the shift. 
 
A continuing instrument calibration verification (CCV) must be repeated at the beginning and, for 
methods that have quantitation by external calibration models, at the end of each analytical 
batch.  Some methods have more frequent CCV requirements see specific SOPs.   Most 
Inorganic methods require the CCV to be analyzed after ever 10 samples or injections include 
matrix or batch QC samples. 
 
Note:   If an internal standard calibration is being used (basically GCMS) then bracketing 
standards are not required, only daily verifications are needed.  The results from these 
verification standards must meet the calibration verification criteria and the retention time criteria 
(if applicable).   



  
20.4.2.1 Verification of Linear Calibrations  



Calibration verification for linear calibrations involves the calculation of the percent drift or the 
percent difference of the instrument response between the initial calibration and each 
subsequent analysis of the verification standard.  (These calculations are available in the 
laboratory method SOPs.) Verification standards are evaluated based on the % Difference from 
the average CF or RF of the initial calibration or based on % Drift or % Recovery if a linear or 
quadratic curve is used. 



 
Regardless of whether a linear or non-linear calibration model is used, if initial verification 
criterion is not met, then no sample analyses may take place until the calibration has been 
verified or a new initial calibration is performed that meets the specifications listed in the method 
SOPs.  If the calibration cannot be verified after the analysis of a single verification standard, 
then adjust the instrument operating conditions and/or perform instrument maintenance, and 
analyze another aliquot of the verification standard. If the calibration cannot be verified with the 
second standard, then a new initial calibration is performed. 
 
When the acceptance criteria for the calibration verification are exceeded high, i.e., high bias, 
and there are associated samples that are non-detects, then those non-detects may be 
reported. Otherwise, the samples affected by the unacceptable calibration verification shall be 
reanalyzed after a new calibration curve has been established, evaluated and accepted. 
 
When the acceptance criteria for the calibration verification are exceeded low, i.e., low bias, 
those sample results may be reported if they exceed a maximum regulatory limit/decision level. 
Otherwise, the samples affected by the unacceptable verification shall be reanalyzed after a 
new calibration curve has been established, evaluated and accepted.  For Ohio VAP samples, 
results may not be reported when calibration verifications are exceeded low. 
 



20.5 TENTATIVELY IDENTIFIED COMPOUNDS (TICS) – GC/MS ANALYSIS  



For samples containing components not associated with the calibration standards, a library 
search may be made for the purpose of tentative identification. The necessity to perform this 
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type of identification will be determined by the purpose of the analyses being conducted.  Data 
system library search routines should not use normalization routines that would misrepresent 
the library or unknown spectra when compared to each other. 
 
Note:   If the TIC compound is not part of the client target analyte list but is calibrated by the 
laboratory and is both qualitatively and/or quantitatively identifiable, it should not be reported as 
a TIC.  If the compound is reported on the same form as true TICs, it should be qualified and/or 
narrated that the reported compound is qualitatively and quantitatively (if verification in control) 
reported compared to a known standard that is in control (where applicable). 
 
For example, the RCRA permit or waste delisting requirements may require the reporting of 
non-target analytes. Only after visual comparison of sample spectra with the nearest library 
searches may the analyst assign a tentative identification.  
 



20.6 GC/MS TUNING 



Prior to any GCMS analytical sequence, including calibration, the instrument parameters for the 
tune and subsequent sample analyses within that sequence must be set. 
 
Prior to tuning/auto-tuning the mass spec, the parameters may be adjusted within the 
specifications set by the manufacturer or the analytical method.  These generally don't need any 
adjustment but it may be required based on the current instrument performance.  If the tune 
verification does not pass it may be necessary to clean the source or perform additional 
maintenance.  Any maintenance is documented in the maintenance log. 
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Table 20-1.    Laboratory Equipment and Instrumenta tion 
 



Instrument 
Type Manufacturer Model/Serial No. Year into 



Service 



Hewlett-Packard (UX2) 5971A-5890, S/N 3140A38490 1992 



Hewlett-Packard (HP6) 5973-6890, S/N US00005571 2006 



Hewlett-Packard (UX7) 5973-6890, S/N US00010937 1998 



Hewlett-Packard (UX8) 5973-6890, S/N US00027773 1999 



Hewlett-Packard (UX9) 5973-6890, S/N US00028329 2000 



Hewlett-Packard (UX10) 5973-6890, S/N US00032072 2000 



Agilent (UX11) 5973-6890, S/N US00038093 2000 



Agilent (UX12) 5973-6890, S/N US10202133 2002 



Agilent (UX14) 5973-6890, S/N CN10340027  2003 



Agilent (UX15) 5973-6890, S/N CN10515062 2005 



Agilent (UX16) 5975-6890, S/N CN10539065 2005 



GC/MS 
Volatiles 



   



OI Analytical (UX2) 4552 1999 



OI Analytical (HP6) 4552 1998 



OI Analytical (UX7) 4552 1998 



OI Analytical (UX8) 4552 1999 



OI Analytical (UX9) 4552 2000 



OI Analytical (UX10) 4552 2000 



OI Analytical (UX11) 4552 2000 



OI Analytical (UX12) 4552 2002 



OI Analytical (UX14) 4552 2003 



OI Analytical (UX15) 4552 2005 



OI Analytical (UX16) 4552 2005 



GC/MS Volatiles 
Autosampler 



   



OI Analytical (UX2) 4560 1999 



OI Analytical (HP6) Encon 1998 



OI Analytical (UX7) 4660 2004 



OI Analytical (UX8) 4560 2004 



OI Analytical (UX9) 4560 2000 



OI Analytical (UX10) 4660 2003 



OI Analytical (UX11) 4560 2000 



OI Analytical (UX12) 4560 2002 



OI Analytical (UX14) 4560 2003 



GC/MS Volatiles  
Purge and Trap 



OI Analytical (UX15) 4660 2005 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 20-10 of 20-40 



 



Company Confidential & Proprietary 



Instrument 
Type Manufacturer Model/Serial No. Year into 



Service 



OI Analytical (UX16) 4660 2005 



EST (spare) 4560 2002 



 



   



Hewlett-Packard HP7 5973-6890, S/N US00009247 1998 



Hewlett-Packard HP8 5973-6890, S/N US00022627 1999 



Hewlett-Packard HP9 5973-6890, S/N US00027943 2000 



Agilent HP10 5973-6890, S/N CN10340002 2003 



Agilent A4AG2 5975-C, S/N CN10721110 2007 



GC/MS 
Semivolatiles 



   



Agilent (A) 6890 PID/FID, S/N US10402056 2004 



Hewlett-Packard (O) 
6890 Dual PID/Hall, S/N 



US00007206 1997 



Hewlett-Packard (P) 6890 PID/HALL, S/N US00030616 1997 



Hewlett-Packard (Y) 6890N PID/FID, S/N US10337062 2003 



Agilent (Z)       
6890 EPC & PDD/FID, S/N 



10205072 2000 



GC Volatiles 



Agilent (N)       
7890 Atomic Fluorescence, S/N 



CN10820009 2008 
    



OI Analytical (O) Archon 2000 



OI Analytical (Y) 4552 1998 



Varian (A) Archon 1998 



Varian (P) 4552 2000 



Agilent (Z)        7694 2000 



GC Volatiles  
Auto Sampler 



EST (N)          Centurion 2008 
    



Tekmar (O) 4560 2000 



Tekmar (P) 3000 1993 



OI Analytical (A) 4560 1998 



OI Analytical (Y) 3000 1993 



GC Volatiles  
Purge & Trap 



Tekmar (N)     Stratum 2008 
    



Hewlett-Packard (P1) 
6890 EPC & Dual ECD Y-Splitter 



S/N US00023208 1998 



Hewlett-Packard (P2) 6890 EPC & Dual ECD Y-Splitter 
S/N US00023512 



1998 



Hewlett-Packard (P3) 
6890 EPC & Dual ECD Y-Splitter 



S/N US00023674 
1998 



Hewlett-Packard (P4) 
6890 EPC & Dual ECD Y-Splitter 



S/N US00029531 
1999 



GC Semivolatiles 



Hewlett-Packard (P6) 
6890 EPC & Dual FID 



S/N US00032848 2000 
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Instrument 
Type Manufacturer Model/Serial No. Year into 



Service 



Agilent (P7) 6890N EPC & Dual FID 
S/N US10202132 



2000 



Agilent (P9) 
6890N EPC & Dual ECD Y-Splitter 



S/N US10205045 
2005 



Agilent (P10) 
6890 EPC & Dual ECD Y-Splitter 



S/N US10151110 1999 



Agilent (P11) 
6890N EPC & Dual ECD Y-Splitter 



S/N CN10517088 2004 



Agilent (P12)     6890N EPC & Dual ECD Y-Splitter 
S/N CN10512025 



2005 



 



Agilent (P13)      
6890N EPC & Dual ECD Y-Splitter 



S/N CN10435032 
2004 



    



GC Semivolatiles 
HPLC 



Hewlett-Packard (L2) HPLC 1100, S/N US82404153 1998 



Misonix 3000 (self-tuning), S/N R1044 2005 



Misonex Ultrasonic Processor XL, S/N G4221  
Extractions 
Sonicators  



Heat Systems XL2020, S/N G1026 2001 
    



Extractions     
6-Position 
Accelerated 
Soxhlet Extractor 



Gerhardt Soxtherm 8 units 2003 



Thermo Orion 420, S/N 074028 1998 



Mettler Toledo 
SevenEasy pH (self-calibrating)               



S/N 1228295055 2008 
Extractions  
pH Meter 



Denver Instrument 
(spare) 



UB-5                                                
S/N UB-5093011 2004 



    



Thermo Jarrell Ash (I-5) Trace Analyzer 61E, S/N 273490 1994 
Thermo Jarrell Ash (I-6) Trace Analyzer 61E, S/N 269490 1994 



Metals  
ICP 



   



Metals  
ICP/MS 



Thermo (I-8) Series 2, S/N 01137C 2007 



Leeman (CVAA) (H1) PS200 II, S/N HG9031 1999 
Leeman (CVAF) Low Level 
(H3) 



Hydra AF Gold+, Model #112-00067-
1 S/N AFG1006 



2001 



Leeman (CVAA) (H4) Hydra AA , S/N 6011 2006 



Metals  
Mercury Analyzer 



   



WC  
Arsenic 
Speciation 



Trace Detect  Nano-Band Explorer,  S/N 
NBE00017 



2003 



WC Autotitrator Man-Tech PC – Titrate, S/N MS-9K8-217 2001 
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Instrument 
Type Manufacturer Model/Serial No. Year into 



Service 



Andrews 2210 Phenol 1999 



Andrews 2205 Ammonia 1999 



Lachat BD46 TKN 1992 



WC Block 
Digester 



   



WC BOD Mantech BOD, S/N N817947 1999 



WC Conductivity Man-Tech 4310, S/N 1613 1989 



WC Cyanide LabCrest MidiDist PRG-2520-BL, S/N 1000-99-01 1999 



Kone Konelab 200, Z1718383 2001 



Kone Konelab 250, A2120021 2005 
WC Discrete 
Analyzer 



   



WC Dissolved 
Oxygen Meter 



YSI 52C E, S/N 99C1094 1993 



Herzog HFP 339, S/N 073390084 2007 
WC Flashpoint 



Petrolab (199443) Petrotest, S/N 0741990603 1999 



Dionex DX-320, S/N 00060187 2001 



Dionex DX-120, S/N 98110093 1999 
WC Ion 
Chromatograph 



   



Orion pH Meter 320, S/N 020032 2007 



Orion (Ammonia ISE) 520A, S/N 48029 1996 
WC pH Meter 



   



Hanna HI 93701 2000 



Hanna HI 93701 2006 
 WC Residual 
Chlorine Meter 



   



WC TOC OI Analytical 1010 TOC Analyzer, S/N 
K503710931 



2005 



Thermo Electron 1200, S/N 973515 1998 



Thermo Electron 1200, S/N 2001.0174 2005 



Thermo Electron 1200, S/N 2005.0234 2005 



WC TOX 



   



WC TRAACS Bran & Luebbe 800, S/N 890140 1993 



WC Turbidimeter HF Scientific Micro 100, S/N 200705143 2001 



Milton Roy Spectronic 401, S/N 381A170002 1993 



Genesys Spectronic 20, S/N 3SGL078016 1998 



Genesys Spectronic 20, S/N 3SCA174040 2008 



Genesys Spectronic 20, S/N 3SGL226006 
(Model 4001/4) 



2008 



WC UV / VIS 



   



WC Sulfide Westco EasyDist  2008 



 



 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 20-13 of 20-40 



 



Company Confidential & Proprietary 



  
Table 20-2.    Schedule of Routine Maintenance  
(Refer to manufacturer’s instructions for each instrument to identify and perform maintenance operations) 
 



 
INSTRUMENT MAINTENANCE SCHEDULE  



ION CHROMATOGRAPH  



As Needed Daily Weekly Monthly 



 
Clean micro-membrane 
suppressor when 
decreases in sensitivity 
are observed. 



 
Check 
plumbing/leaks. 



 
Check pump 
heads for 
leaks. 



 
Check all air and liquid 
lines for discoloration 
and crimping, if 
indicated. 



 
Check fuses when 
power problems occur. 



 
Check gases. 



 
Check filter 
(inlet) 



 
Check/change bed 
supports guard and 
analytical columns, if 
indicated. 



 
Reactivate or change 
column when peak 
shape and resolution 
deteriorate or when 
retention time 
shortening indicates that 
exchange sites have 
become deactivated. 



 
Check pump 
pressure. 



  



 
De-gas pump head 
when flow is erratic. 



 
Check conductivity 
meter. 
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INSTRUMENT MAINTENANCE SCHEDULE 
TOTAL ORGANIC HALIDE ANALYZER 



Daily As Needed 



Check electrodes for damage; polish the 
electrodes. 



Examine and clean or replace pyrolysis 
tube. 



Replace dehydrating fluid and electrolyte fluid. Clean titration cell. 



Clean quartz boat. Observe gas flow. 



Observe check valves during use for backfeed. Replace reference electrode fluid. 



At end of each day of use, wash out absorption 
module, empty electrolyte and fill cell with DI 
water. 
Empty dehydrator tube 



Change quartz wool. 



Perform cell performance check. Replace O-rings and seals. 



 
 
 
 
 



INSTRUMENT MAINTENANCE SCHEDULE  
HIGH PRESSURE LIQUID CHROMATOGRAPH  



Daily As Needed 



Check level of solution in reservoirs.  If adding, 
verify that solvent is from the same source.  If 
changing, rinse gas and delivery lines to prevent 
contamination of the new solvent. 



Replace columns when peak shape and 
resolution indicate that chromatographic 
performance of column is below method 
requirements. 



Check gas supply. 
Oil autosampler slides when sample does not 
advance. 



Flush with an appropriate solvent to remove all 
bubbles. 



Rinse flow cell with 1N nitric acid if sensitivity low. 



Pre-filter all samples. 
Change pump seals when flow becomes 
inconsistent. 



 Repack front end of column 
Backflush column. 
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INSTRUMENT MAINTENANCE SCHEDULE 



ICP AND ICP/MS 



Daily Monthly or As Needed Semi-Annually Annually 



Check vacuum pump gage. 
(<10 millitorr) 



Clean plasma torch assembly to 
remove accumulated deposits 
 



Change vacuum 
pump oil 



Notify manufacturer 
service engineer for 
scheduled preventive 
maintenance service 



Check cooling water supply 
system is full and drain bottle 
is not full.  Also drain tubing is 
clear, tight fitting, and has few 
bends. 



Clean nebulizer and drain 
chamber; keep free flowing to 
maintain optimum performance 



Replace coolant 
water filter (may 
require more or 
less frequently 
depending on 
quality of water) 



 



Check nebulizer is not 
clogged 



Clean filters on back of power 
unit to remove dust 



  



Check capillary tubing is 
clean and in good condition 



Replace when needed: 
-  peristaltic pump tubing 
-  sample capillary tubing 
-  autosampler sipper probe 



  



Check peristaltic pump 
windings are secure 



-  Check yttrium position 
-  Check O-rings 
-  Clean/lubricate pump  
    rollers 



  



Check high voltage switch is 
on 



   



Check torch, glassware, 
aerosol injector tube, and 
bonnet are clean 



   



 
 
 
 



INSTRUMENT MAINTENANCE SCHEDULE 
CVAS AND CVAFS  



Daily As Needed Annually 



Change drying tube Change pump tubing Change Hg lamp 



Check pump tubing/drain tubing Check/change Hg lamp  



Check gas pressure Clean optical cell  



Check aperture reading Lubricate pump  



Check tubing   
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INSTRUMENT MAINTENANCE SCHEDULE 



GAS CHROMATOGRAPH 



Daily * As Needed 



Check for sufficient supply of carrier 
and detector gases.  Check for correct 
column flow and/or inlet pressures. 



Replace front portion of column packing or break off front 
portion of capillary columns.  Replace column if this fails to 
restore column performance, or when column performance 
(e.g., peak tailing, poor resolution, high backgrounds, etc.) 
indicates it is required. 



 
Quarterly FID:  clean detector, only as needed—not 
quarterly/or semi-annually. 



Check temperatures of injectors and 
detectors.  Verify temperature programs 
by RT shift. 



Change glass wool plug in injection port and/or replace 
injection port liner when front portion of column packing is 
changed or front portion of capillary column is removed. 



Clean injector port weekly for TPH for 
8015B, when breakdown fails; 
otherwise, when RT shift or bad 
samples run. 



Annually FID:  replace flame tip, only as needed. 



 
Only as needed:  ECD--detector cleaning and re-foiling, 
whenever loss of sensitivity, erratic response, or failing 
resolution is observed 



Check baseline level during analysis of 
run—not maintenance. 



Perform gas purity check (if high baseline indicates that 
impure carrier gas may be in use). 



Watched weekly:  check reactor 
temperature of electrolytic conductivity 
detector. 
 
Inspect chromatogram to verify 
symmetrical peak shape and adequate 
resolution between closely eluting 
peaks, when analyzing pesticides; part 
of analysis—not maintenance. 
 
Clip column leader when 
chromatography looks bad—not daily. 



Replace or repair flow controller if constant gas flow cannot 
be maintained. 



 
Replace fuse. 
 
Reactivate external carrier gas dryers. 
 
Detectors:  clean when baseline indicates contamination or 
when response is low. 
FID:    clean/replace jet, replace ignitor. 
ECD:  follow manufacturer’s suggested maintenance 
schedule. 
 
Reactivate flow controller filter dryers when presence of 
moisture is suspected. 
 
HP 7673 Autosampler:  replace syringe, fill wash bottle, 
dispose of waste bottle contents. 



 



*No daily maintenance done on any instrument/method.  Weekly change IPL on TPH  
 instrument.  Everything else is on an “as needed” basis.   
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INSTRUMENT MAINTENANCE SCHEDULE 
MASS SPECTROMETER 



Daily Weekly As Needed   Quarterly Annually 



Check for 
sufficient gas 
supply.  Check for 
correct column 
flow and/or inlet 
pressure. 



Check mass 
calibration 
(PFTBA or 
FC-43) 



Check level of oil in 
mechanical pumps and 
diffusion pump if vacuum is 
insufficient.  Add oil if 
needed between 
maintenance. 



Check ion source 
and analyzer 
(clean, replace 
parts as needed) 
 



Replace the 
exhaust filters 
on the 
mechanical 
rough pump 
every 1-2 
years. 



Check 
temperatures of 
injector, detector. 
Verify 
temperature 
programs. 



 Replace electron multiplier 
when the tuning voltage 
approaches the maximum 
and/or when sensitivity falls 
below required levels. 



Check vacuum, 
relays, gas 
pressures and 
flows 



 



Check inlets, 
septa 



 Clean Source, including all 
ceramics and lenses - the 
source cleaning is indicated 
by a variety of symptoms 
including inability of the 
analyst to tune the 
instrument to specifications, 
poor response, and high 
background contamination. 



Change oil in the 
mechanical rough 
pump. 



 



Check baseline 
level 



 Repair/replace jet 
separator. 



  



Check values of 
lens voltages, 
electron 
multiplier, and 
relative 
abundance and 
mass 
assignments of 
the calibration 
compounds. 



 Replace filaments when 
both filaments burn out or 
performance indicates need 
for replacement. 
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INSTRUMENT MAINTENANCE SCHEDULE 
TRAACS AUTO ANALYZER  



As Needed Daily 



Replaces air filter when progressive loss of air 
pressure is observed. 



Check air pressure gauge (22 ± 2 psi) 



Replace air valve tubing when occlusion in tubing is 
observed 



Use recommended washout procedure 
(at end of analysis operations) 



Change all pump tubes (or after 200 hours of 
pumping time, or after 1000 hours of pumping time) 



 



Clean sample probe shaft  



Replace pump platens  



Lightly lubricate the linear sample rails (use semi-fluid 
lubricant) 



 



Replace colorimeter lamp (or after 2500 hours of use)  



 
 



 
INSTRUMENT MAINTENANCE SCHEDULE 
ANALYTICAL/TOP LOADING BALANCES  



 Daily Annually 



Check using Class 1-verified weights 
once daily or before use 
 
Clean pan and weighing compartment 



Manufacturer cleaning and 
calibration 



 
 



 
INSTRUMENT MAINTENANCE SCHEDULE 



REFRIGERATORS/WALK-IN COOLERS  



Daily As Needed 



Temperatures checked and 
logged 



Refrigerant system and electronics 
serviced 
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INSTRUMENT MAINTENANCE SCHEDULE 
OVENS 



Daily As Needed 



Temperatures checked and logged Electronics serviced 



 
 
 



INSTRUMENT MAINTENANCE SCHEDULE 
SPECIFIC DIGITAL ION ANALYZER  



Daily As Needed 



Daily when used: 
• Calibrate with check standards 
• Inspect electrode daily, clean as needed 
• Inspect electrode proper levels of filling 



solutions daily; fill as needed 
• Clean probe after each use 



Electronics 
serviced 



 
 



 
INSTRUMENT MAINTENANCE SCHEDULE 



TURBIDIMETER 



Daily Monthly As Needed 



Daily when used: 
• Adjust linearity on varying levels of 



NTU standards.  Standardize with 
NTU standards 



• Inspect cells 



Clean instrument 
housing 



Electronics 
serviced 



 
 
 



INSTRUMENT MAINTENANCE SCHEDULE 
DISSOLVED OXYGEN METER 



Daily As Needed 



Daily when used: 
• Calibrate with saturated air 
• Check probe membrane for deterioration 
• Clean and replace membrane with HCl 



solution 



• Electronics serviced 



• Clean and replace 
membrane with HCl 
solution 
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INSTRUMENT MAINTENANCE SCHEDULE 
CONDUCTANCE METER 



Daily As Needed 



Daily when used: 
• Check probe and cables 
• Inspect conductivity cell 



Electronics 
serviced 
 



 
 
 



 
INSTRUMENT MAINTENANCE SCHEDULE 



CHEMICAL OXYGEN DEMAND (COD) REACTOR  1 



Daily As Needed 



Daily when used: 
• Calibrate with check standards 



Electronics 
serviced 



 
 



 
 



INSTRUMENT MAINTENANCE SCHEDULE 
SPECTROPHOTOMETER 



As Needed  Daily Monthly Annually  



Dust the lamp and front 
of the front lens 



Check the zero % 
adjustment 



Clean windows Check instrument 
manual 



 Clean sample 
compartment 



 Perform wavelength 
calibration 



 Clean cuvettes  Replace lamp 
annually or when 
erratic response is 
observed 



   Clean and align 
optics 
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INSTRUMENT MAINTENANCE SCHEDULE 
pH METER 



As Needed Daily  



Clean electrode Inspect electrode.  Verify electrodes are properly connected 
and filled 



Refill reference electrode Inspect electrode proper levels of filling solutions.  Make sure 
electrode is stored in buffer 



 
 
 
 



INSTRUMENT MAINTENANCE SCHEDULE 
TOTAL ORGANIC CARBON ANALYZER  



Daily  As Needed Weekly Monthly 



Check:  



• Oxygen 
supply 



• Persulfate 
supply 



• Acid supply 



• Carrier gas 
flow rate (~ 
150 cc/min) 



• IR millivolts for 
stability (after 
30 min. warm-
up) 



• Reagent 
reservoirs 



 



Check injection port 
septum after 50-200 
runs 



 
Tube end-fitting 
connections after 100 
hours or use 
 
Indicating drying tube 
NDIR zero, after 100 
hours of use 
 
Sample pump, after 
2000 hours for use 
 
Digestion 
vessel/condensation 
chamber, after 2000 
hours of use 
 
Permeation tube, after 
2000 hours of use 
 
NDIR cell, after 2000 
hours of use 
 
Change pump tubing 



Check liquid-flow-
rate-pump-tubing 
conditions on 
autosampler 
 



Check injection 
port septum 



Clean 
digestion 
vessel 
 
Clean 
condenser 
column 
 
Do the leak 
test 
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Instrument Maintenance Schedule 
Digestion Block 



Annually 



Check temperature with NIST thermometer 



 
 



 
 
 



Instrument Maintenance Schedule 
Flash Point Tester 



Daily 



Check tubing 
Clean sample cup each use 



Check gas 



Clean flash assembly 



Check stirrer 
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Table 20-3.     Preventive Maintenance Procedures 
 



SUMMARY OF INORGANIC METHOD CALIBRATIONS 



   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Acidity Initial 350.1 
 



Two-level calibration 
that bracket the 
expected pH of the 
sample  
± 0.05 pH units of true 
value 



9040B 
9045C 



2 point calibration 
 ± 0.05 pH units of true 
value 



 Continuing 
350.1 



 



One buffer check every 
10 samples 
±  5% of true value 



9040B 
9045C 



N/A 



 Other 
350.1 



 Third point check 
9040B 
9045C Third point check 



 Ending 
350.1 



 
One buffer check  
± 5% of true value 



9040B 
9045C 



N/A 



Alkalinity, 
Bicarbonate, 
Carbonate 



Initial 
310.1 
2320B 



2 point calibration of pH 
meter  
± 0.05 pH units of true 
value 



-- N/A 



 Continuing 
310.1 
2320B 



N/A -- N/A 



 Ending  
310.1 
2320B 



N/A -- N/A 



Ammonia Initial 350.1 
6 levels including blank, 
"r" 3 ≥ 0.995 



-- N/A 



 Continuing 350.1 
One level or LCS every 
10 samples 
± 10% of true value 



-- N/A 



 Ending 350.1 



One level or LCS 
every 10 samples 



± 10% of true value 



-- N/A 



Arsenic 
Speciation 



 N/A N/A 7063 
* Refer to Section 10 of 
SOP NC-WC-0090 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Biochemical 
Oxygen 
Demand 
(BOD) 



Initial 
405.1 



SM5210B 



a.  Winkler titration:  
Iodometric with 
standard thiosulfate 
b.  Membrane 
electrode:  Read in air 
and in water with zero 
dissolved oxygen 



-- N/A 



 Continuing 
405.1 



SM5210B N/A -- N/A 



 Ending 
405.1 



SM5210B N/A -- N/A 



Bromide Initial 
300.0A 



 
5 levels plus a blank, 
“r”3 ≥ 0.995 



9056A 
5 levels plus a blank, 
 “r” 3 ≥ 0.995 



 Continuing 
300.0A 



 
Level every 10 samples 
± 10% of true value 



9056A N/A 



 Ending  300.0A N/A 9056A N/A 



Cation 
Exchange 



Initial N/A N/A 9081 N/A 



 Continuing N/A N/A 9081 N/A 



 Ending N/A N/A 9081 N/A 



Chemical 
Oxygen 
Demand 
(COD) 



Initial 
410.4 



SM5220D 
5 levels plus a blank"r" 3 



≥ 0.995 
-- N/A 



 Continuing 
410.4 



SM5220D 



One level every 10 
samples 
± 10% of true value 



-- N/A 



 
Ending 410.4 



SM5220D 
One level  
± 10% of true value 



-- N/A 
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   NPDES 1 RCRA (SW846) 2 



Analysis Calibration Method Requirement Method Requ irement 



Chloride Initial 
300.0A 
325.2 



 



5 levels plus blank 
"r" 3 ≥ 0.995 
 
 



9056A 
9251 



 



Method 9056: 
3 levels plus a blank 
 
Method 9252: 
5 levels plus blank 
"r" 3 ≥ 0.995 



 Continuing 
300.0A 
325.2 



 



One level every 10 
samples 
± 10% of true value 
 



9056A 
9251 



 



Method 9056: 
One per batch of 20 
samples,  
± 10% of true value 
 
Method 9252: 
One level every 10 
samples,  
± 10% of true value 



 Ending 
300.0A 
325.2 



 



One level every 10 
samples 
± 10% of true value 
 



9056A 
9251 



 



Method 9056 : 
N/A 
 
Method 9252: 
One level  
± 10% of true value 



Chromium 
Cr+6 



Initial 3500 Cr-D 3 levels plus blank 7196A 
5 levels plus blank 
"r" 3 ≥ 0.995 



 Continuing 3500 Cr-D 



One level every 



10 samples 



± 10% of true value 



7196A 



One level every 10 



samples 



± 15% 



 Ending 3500 Cr-D 
One level 
± 10% of true value 7196A 



One level 
± 15% 



Chlorine, 
Residual Initial 



330.5 
SM3500CL-G N/A -- N/A 



 Continuing 
330.5 



SM3500CL-G N/A -- N/A 



 Ending 
330.5 



SM3500CL-G N/A -- N/A 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Conductivity Initial 
120.1 



SM2510B 
Standard KCl 
solution 



9050A 
One level to determine 
cell constant 



 Continuing 
120.1 



SM2510B 
N/A 9050A N/A 



 Ending 
120.1 



SM2510B N/A 9050A N/A 



Cyanide 
(Amenable) 



Initial 335.1 
SM4500CN-G 



6 levels plus blank 
"r" 3 ≥ 0.995 



9012A 
6 levels plus blank 
"r" 3 ≥ 0.995 



 Continuing 335.1 
SM4500CN-G 



One level every 10 
samples 
± 10% of true 



9012A 
One mid-level every 10 
samples 
± 15% of true value 



 Ending 335.1 
SM4500CN-G 



One level  
± 10 % of true value 



9012A ± 15% of true value 



Cyanide 
(Total) 



Initial 



335.1/335.2 
335.3/335.4 



SM4500CU-E/ 
335.2-CLP-M 



 



6 levels plus blank 
"r" 3 ≥ 0.995 



9012A 
6 levels plus blank 
"r" 3 ≥ 0.995 



 Continuing 



335.1/335.2 
335.3/335.4 



SM4500CU-E/ 
335.2-CLP-M 



 



One mid-level every 
10 samples 
± 10 % of true value 



9012A 
One mid-level every 10 
samples 
± 15% of true value 



 Ending 



335.1/335.2 
335.3/335.4 



SM4500CU-E/  



335.2-CLP-M 
 



One mid-level  
± 10 % of true value 



9012A ± 15% of true value 



Flashpoint Initial -- N/A 



1010 



ASTM 
D93-9 



p-Xylene reference 
standard must have 
flashpoint of 81oF ±2oF 



 Continuing -- N/A 



1010 



ASTM 
D93-9 



N/A 



 Ending -- N/A 



1010 



ASTM 
D93-9 



N/A 
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   NPDES 1 RCRA (SW846) 2 



Analysis Calibration Method Requirement Method Requ irement 



Fluoride Initial 
300.0A 



340.2 



Method 300.0A:  
5 levels plus a blank, 
“r” 3 ≥ 0.995 
 
Method 340.2:  
5 levels “r” 3 ≥ 0.995  



9056A 3 levels plus a blank 



 Continuing 
300.0A 



340.2 



One mid-level every 
10 samples 
 
± 10% of true value 



9056A 
One per batch of 20 
samples  
± 10% of true value 



 Ending 300.0A 



340.2 
One mid-level  
± 10% of true value 



9056A N/A 



Hardness Initial 
130.2 
2340B 



Method 130.2:  
Standardize titrant 
 
Method 2340B:  
See ICP Metals 200.7 



-- N/A 



 Continuing 
130.2 
2340B 



Method 130.2:   
N/A 
 
Method 2340B:   
See ICP Metals 200.7 



-- N/A 



 Ending 
130.2 
2340B 



Method 130.2:   
N/A 
 
Method 2340B:   
See ICP Metals 200.7 



-- N/A 



Iron (Ferrous) Initial 3500-Fe 
D 



3 levels plus a blank, 
“r” 3 ≥ 0.995 



- N/A 



 Continuing 3500-Fe 
D 



One mid-level every 
10 samples 
± 10% of true value 



- N/A 



 Ending 3500-Fe 
D 



One mid-level  
± 10% of true value 



- N/A 
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   NPDES 1 RCRA (SW846) 2 



Analysis Calibration Method Requirement Method Requ irement 



Nitrate Initial 
300.0A 
353.2 



SM4500NO3-E 



5 levels plus a blank 
"r" 3 ≥ 0.995 



9056A 
 



 3 levels plus a blank 



 Continuing 
300.0A 
353.2 



SM4500NO3-E 



One mid-level every 
10 samples 
± 10% of true value 



9056A 
 



One per batch of 20 
samples  
± 10% of true value 



 Ending 
300.0A 
353.2 



SM4500NO3-E 



One mid-level  
± 10% of true value 



9056A 
 N/A 



Nitrite Initial 
300.0A 
354.1 



5 levels plus a blank 
"r" 3 ≥ 0.995 



9056A 3 levels plus a blank 



 Continuing 
300.0A 
354.1 



One mid-level every 
10 samples 
± 10% of true value 



9056A 
One per batch of 20 
samples 
 ± 10% of true value 



 Ending 
300.0A 
354.1 



One mid-level 
± 10% of true value 



9056A N/A 



Nitrate-Nitrite Initial 
300.0A 



353.2 
5 levels plus blank 
"r" 3 ≥ 0.995 



-- N/A 



 Continuing 
300.0A 



353.2 



One level every 10 
samples 
± 10% of true value  



-- N/A 



 Ending 
300.0A 



353.2 
One mid-level  
± 10% of true value  -- N/A 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Initial 
300.0A 
365.1 



SM4500P-E 



Method 
300.0A/365.3: 
3 levels plus a blank 
 
Method 365.2: 
5 levels plus a blank 



-- N/A 



Continuing 
300.0A 
365.1 



SM4500P-E 



Method 
300.0A/365.3: 
One level every 10 
samples 
± 10% of true value 
 
Method 365.2:  Blank 
and 2 standards with 
each series of 
samples, ± 2% of true 
value or recalibrate 



-- N/A 



Phosphorus 
(Total and 



Ortho-
phosphate) 



Ending 
300.0A 
365.1 



SM4500P-E 



Method 
300.0A/365.3: 
± 10% of true value 
 
Method 365.2:   
N/A 



-- N/A 



pH Initial 
150.1 



SM4500H-B 
 



2 level calibration that 
bracket the expected 
pH of the sample  
± 0.05 pH units of 
true value 



9040B 
9045C 



2 point calibration 
 ± 0.05 pH units of 
true value 



 Continuing 
150.1 



SM4500H-B 



One buffer check 
every 10 samples 
±  5% of true value 



9040B 
9045C N/A 



 Other 
150.1 



SM4500H-B 
 



Third point check 
9040B 
9045C Third point check 



 Ending 
150.1 



SM4500H-B 
 



One buffer check  
± 5% of true value 



9040B 
9045C 



N/A 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Initial 420.1 
5 levels plus a blank 
"r" 3 ≥ 0.995 



9065 
9066 



5 levels plus a blank 
“r” 3 0.995 



Continuing 420.1 
One mid-level every 
10 samples 
± 10% true value 



9065 
9066 



One mid-level 
± 15% true value 



Phenolics 
 



Ending 420.1 
One mid-level 
± 10% true value 



9065 
9066 



One mid-level 
± 15% true value 



Phosphate Initial SM4500P-E N/A 9056 3 levels plus a blank 



 Continuing SM4500P-E N/A 9056 
One per batch of 20 
samples  
± 15% of true value 



 Ending SM4500P-E N/A 9056 N/A 



Settleable 
Solids 



Initial 160.5 N/A -- N/A 



 Continuing 160.5 N/A -- N/A 



 Ending 160.5 N/A -- N/A 



Specific 
Conductance 



Initial 120.1 
SM2510B 



Standardize meter 
with 0.01 M KCl 



9050A N/A 



 Continuing 
120.1 



SM2510B 



One level every 10 
samples 
± 10% of true value 



9050A N/A 



 Ending 120.1 
SM2510B 



One level 
± 10% of true value 9050A N/A 



Sulfate Initial 300.0A 
375.4 



Method 300.0A: 
5 levels plus blank 
"r" 3 ≥ 0.995 
 
Method 375.4: 3 
levels plus blank 
"r" 3 ≥ 0.995 



9038 
9056A 



Method 9038:  3 levels 
plus a blank for every 
hour of continuous 
sample analysis. 
 
Method 9056:  3 levels 
plus a blank 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Continuing 300.0A 
375.4 



Method 300.0A: 
One mid-level after every 
10 samples 
± 10% of true value 
 
Method 375.4:  
One level every 3 or 4 
samples 
± 10% of true value 



9038 
9056A 



Method 9038:  
Independent-prepared 
check standard every 
15 samples 
 
Method 9056:  1 per 
batch of 20 samples  
± 10% of true value 



Sulfate 
(Cont’d) 



Ending 
300.0A 
375.4 ± 10% of true value 



9038 
9056A N/A 



Sulfide Initial 
376.1 



 



Method 376.1:   
This is a titration method.  
Therefore, calibrations 
are not applicable. 



9030B/ 
9034 



 
9030A 



This is a colorimetric 
titration. Therefore, 
calibration is not 
applicable. 



 Continuing 376.1 
 



Method 376.1:   
N/A 



9030B/ 
9034 



 
9030A 



This is a colorimetric 
titration. Therefore, 
calibration is not 
applicable. 



 Ending 376.1 
 



Method 376.1:   
N/A 



9030B/ 
9034 



 
9030A 



This is a colorimetric 
titration. Therefore, 
calibration is not 
applicable. 



Total 
Dissolved 



Solids 
Initial 



160.1 
SM2540E 



This is a gravimetric 
determination.  Calibrate 
balance prior to analysis 



-- N/A 



 Continuing 
160.1 



SM2540E 
 -- N/A 



 Ending 
160.1 



SM2540E 
 -- N/A 
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Analysis Calibration Method Requirement Method Requ irement 



Initial 
351.3 



SM4500NO3 



Method 351.3: 
Titrimetric:  
Standardize titrant 
Colorimetric:  7 
levels plus blank 



-- N/A 



Continuing 
351.3 



SM4500NO3 
Method 351.3: 
N/A -- N/A 



Total 
Kjeldahl 
Nitrogen 
(TKN) 



Ending 351.3 
SM4500NO3 



Method 351.3: 
N/A -- N/A 



Total 
Organic 
Carbon 
(TOC) 



Initial 
415.1 



SM5310D 
3 levels plus blank 
 



9060 
Walkley 
Black 



3 levels plus blank 
"r" 3 ≥ 0.995 



 Continuing 
415.1 



SM5310D 



1 mid-level every 10 
samples 
± 15% of true value 



9060 
Walkley 
Black 



1 mid-level every 10 
samples 
± 15% of true value  



 Ending 
415.1 



SM5310D ± 15% of true value 
9060 



Walkley 
Black 



± 15% of true value 



Total 
Organic 
Halides 
(TOX) 



Initial 450.1 



Method 450.1:  
Daily instrument 
calibration standard 
and blank in 
duplicate  
± 10% of true value 
(calibration 
standard) 
Verify with 
independently-
prepared check 
standard 



9020B 
9023 
(EOX) 



Daily instrument 
calibration standard and 
blank in duplicate ± 
10% of true value 
(calibration standard) 
Verify with 
independently-prepared 
check standard –ICV ± 
10% SOP CORP-WC-
0001 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Total Organic 
Halides (TOX) 



(cont’d) 
Continuing 



 
450.1 ± 10% of true value 



9020B 
9023 
(EOX) 



CCV ± 10% of true 
value 
SOP CORP-WC-0001 



 Ending 450.1 ± 10% of true value 
9020B 
9023 
(EOX) 



CCV ± 10% of true 
value 
SOP CORP-WC-0001 



Total 
Solids 



Initial 160.3 



This is a gravimetric 
determination.  
Calibrate balance 
before use. 



-- N/A 



 Continuing 160.3  -- N/A 



 Ending 160.3  -- N/A 



Total 
Suspended 



Solids 
(Nonfilterable) 



Initial 160.2 
SM2540E 



This is a gravimetric 
determination.  
Calibrate balance 
before use. 



-- N/A 



 Continuing 
160.2 



SM2540E 
 -- N/A 



 Ending 
160.2 



SM2540E 
 -- N/A 



Turbidity Initial 180.1 



Minimum of 1 level 
in each instrument 
range.  Follow 
manufacturer's 
instructions 



-- N/A 



 Continuing 180.1 N/A -- N/A 



 Ending 180.1 N/A -- N/A 



Volatile 
Solids Initial 160.4 



This is a gravimetric 
determination.  
Calibrate balance 
before use. 



-- N/A 



 Continuing 160.4  -- N/A 



 Ending 160.4  -- N/A 
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Analysis Calibration Method Requirement Method Requ irement 



ICP & ICP/MS 
Metals 



(excludes Hg) 
Initial 200.7 



One level and blank. 
ICV RSD <3% from 
replicate - daily 



6010B 
One level and blank. 
ICV RSD <5% from 
replicate - daily 



 Initial 200.8 One level and blank 6020 One level and blank 



 Continuing 200.7 



Every 10 samples 
±10% of true value 
CCV RSD < 5% 
from replicate 



6010B 



Mid-level calibration 
standard 
Every 10 samples 
± 10% of true value 
CCV RSD < 5% from 
replicate 



 Continuing 200.8 N/A 6020 N/A 



 Ending 200.7 
±10% of true value 
CCV RSD < 5% 
from replicate 



6010B 



Mid-level calibration 
standard  



± 10% of true value 
CCV RSD < 5% from 
replicate  



 Ending 200.8 N/A 6020 N/A 



 Other 200.7 



ICSA, ICSAB: 
Analyze at beginning 
of run.  For ICSA, 
AB criteria see SOP 
 
Semi-Annually: 
ICP interelement 
correction factors  
Instrument detection 
limits 



6010B 



ICSA, ICSAB:  
Analyze at beginning of 
run. For ICSA, AB 
criteria see SOP 
 
Semi-Annually: 
ICP interelement 
correction factors  
Instrument detection 
limits 



 Other 200.8 N/A 6020 N/A 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 20-35 of 20-40 



 



Company Confidential & Proprietary 



 



   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Mercury by 
CVAA & 
CVAFS 



Initial 
245.1 
1631E 



5 levels plus blank 
ICV ±10% of true 
value  "r" 3  ≥ 0.995 



7470A 
7471A 



5 levels plus blank 
ICV ± 10% of true value 
  "r" 3  ≥ 0.995 



 Continuing 245.1* 
1631E 



Daily or every 10 
samples, whichever 
is more frequent 
±20% of true value 



7470A 
7471A 



Every 10 samples 
±20% of true value 



 Ending 
245.1 
1631E 



±20% of true value 
7470A 
7471A 



±20% of original 
prepared standard 



 Other 
245.1 
1631E 



Annually:  
MDL 



7470A 
7471A 



Annually: 
MDL 



 
* 245.1 continuing – Initial CCV ±5% of true value 
 
 
Footnotes 



1 National Pollutant Discharge Elimination System. 
 



2 Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, (SW-846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA 
(August 1993), Final Update II (September 1994),  Final Update IIB (January 1995), and Final Update III 
(December, 1996). 
 



3 "r" = correlation coefficient. 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Aromatic 
Volatiles by 



GC 
Initial 602 



Minimum of 3 levels 
If % RSD < 10%, use 
avg RF.  Otherwise, 
calibration curve 
employed. Six levels for 
quadratic equation. 



8021B 



Minimum of 5 levels 
If % RSD < 20%, use avg 
RF.  Otherwise, 
calibration curve 
employed. Six levels for 
quadratic equation. 



 Continuing 602 



Analyze QC check 
sample and evaluate 
per method 
requirements 



8021B 



Mid-level calibration 
standard analyzed every 
10 injections or 12 hrs 
whichever is greater, % D 
≤ 15%, gases 20% D. 
Evaluate per SOP 



 Ending 602 
Run closer per NELAC 
requirement, but no 
criteria 



8021B 



Mid-level calibration 
standard, % D ≤ 15%.  
Evaluate per SOP, except 
as noted above. 



 Other 602 N/A 8021B N/A 



Herbicides by 
GC 



Initial 615 9 



Minimum of 3 levels 
If % RSD < 10%, use 
avg RF.  Otherwise, 
calibration curve 
employed 



8151A 



Minimum of 5 levels 
If % RSD < 20%, use avg 
RF.  Otherwise, 
calibration curve 
employed. 



 Continuing 615 9 



One or more calibration 
standards analyzed 
daily 
 
% D ± 15% of predicted 
response 



8151A 



Mid-level calibration 
standard analyzed every 
10 samples.  % D < 15% 
of predicted response for 
any analyte quantitated 
and reported.   



 Ending 615 9 N/A 8151A 



Mid-level calibration 
standard.  % D < 15% of 
predicted response for 
any analyte quantitated 
and reported. 



 Other 615 9 N/A 8151A N/A 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Pesticides/ 
PCBs  
by GC 



Initial 608 



Minimum of 3 levels 
If % RSD < 10%, use 
avg RF.  Otherwise, 
calibration curve 
employed 



8081A 
8082 



Minimum of 5 levels.  If % 
RSD < 20%, use avg RF.  
Otherwise, calibration 
curve employed.   
(See SOP NC-GC-038) 



 Continuing 608 



One or more 



calibration 



standards analyzed 



daily. 



% D ± 15% of 
predicted response 



8081A 
8082 



Mid-level calibration 
standard analyzed every 
10 samples.   
% D < 15% of predicted 
response for any analyte 
quantitated and reported. 



 Ending 608 N/A 
8081A 
8082 



Mid-level calibration 
standard.   
% D < 15% of predicted 
response for any analyte 
quantitated and reported. 



 Other 608 N/A 
8081A 
8082 



N/A 



Initial 1664A 



Calibrate analytical 
balance at 2 mg and 
1000 mg 
Calibration must be ± 
10% at 2 mg and ± 
0.5% at 1000 mg or 
recalibrate balance 



9071B 



Calibrate analytical 
balance at 2 mg and 1000 
mg 
Calibration must be ± 
10% at 2 mg and ± 0.5% 
at 1000 mg or recalibrate 
balance 



Continuing 1664A N/A 9071B N/A 



Petroleum 
Hydrocarbons/



Oil and 
Grease 



Ending 1664A N/A 9071B N/A 
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Analysis Calibration Method Requirement Method Requ irement 



Purgeable 
Halocarbons 



by GC 
Initial 601 



Minimum of 3 levels 
If % RSD < 10%, use 
avg RF.  Otherwise, 
calibration curve 
employed.  Six levels 
for quadratic equation. 



8021B 



Minimum of 5 levels 
If % RSD < 20%, use avg 
RF.  Otherwise, 
calibration curve 
employed. Six levels for 
quadratic equation. 



 Continuing 601 



Analyze QC check 
sample and evaluate 
per method 
requirements 



8021B 



Mid-level calibration 
standard analyzed every 
10 injections, or 12 hrs, 
whichever is greater.   
% D < 15%, gases 20% D 
Evaluate per SOP 



 Ending 601 



Run per NELAC, but 
no requirement to 
meet 8021B 



Mid-level calibration 



standard, % D <15%. 



Evaluate per SOP 



 Other 601 N/A 8021B N/A 



Halogenated 
Volatiles by 



GC 
Initial -- N/A 8021B 



Minimum of 5 levels 
If % RSD < 20%, use avg 
RF.  Otherwise, 
calibration curve 
employed. 



 Continuing -- N/A 8021B 



Mid-level calibration 
standard analyzed every 
10 samples. 
% D < 15% of predicted 
response for any analyte 
quantitated and reported.  



 Ending -- N/A 8021B 



Mid-level calibration 
standard 
% D < 15% of predicted 
response for any analyte 
quantitated and reported.  



 Other -- N/A 8021B N/A 
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   NPDES 1 RCRA (SW846) 2 



Analysis Calibration Method Requirement Method Requ irement 



Semivolatiles Initial 625 



Minimum of 3 levels, 
lowest near but above 
MDL. 
If % RSD ≤ 35%, use 
avg RF.  Otherwise 
calibration curve 
employed. 



8270C 



Minimum of 5 levels, % 
RSD for RF for CCCs(4)  < 
30% SPCCs(5): 
RF > 0.050 



 Continuing 625 



One level every 24 
ours.  Acceptance 
criteria are found in 
the method and 
SOP. 



8270C 



Mid-level standard every 
12 hours (after tuning) 
%D for CCCs(4) < 20 % 
between RF from 
standard and avg RF from 
initial 
SPCCs(5):  RF > 0.050. 



 Ending 625 N/A 8270C N/A 



 Other 625 



DFTPP(7) tuning every 
24 hours before 
standard or sample 
runs. 



8270C 



DFTPP(7) tuning at the 
beginning of every 12 
hour shift. 
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   NPDES 1 RCRA (SW846)  2 



Analysis Calibration Method Requirement Method Requ irement 



Volatiles Initial 624 



Minimum of 3 levels, 
lowest near but above 
MDL. 
If % RSD ≤ 35%, use 
avg RF.  Otherwise, 
calibration curve 
employed. 
 



8260B 



Minimum of 5 levels, 
%RSD for RF for CCCs4 < 
30.0% 
SPCCs5:RF ≥ 0.300 for 
Chlorobenzene and 
1,1,2,2-tetrachloroethane, 
Chloromethane and 1,1-



dichloroethane, and 



RF > 0.100 for Bromoform  



 Continuing 624 



1 level every 24 hours 
 
Acceptance criteria are 
found in the method 
and 
SOP 



8260B 



Mid-level standard every 12 
hours (after tuning) 
 
%Drift for CCCs(4) < 20.0% 
between RF from standard 
and avg RF from initial 
 
SPCCs(5): 
RF ≥ 0.300 for 
Chlorobenzene and 1,1,2,2-
tetrachloroethane, 
Chloromethane and 1,1-
dichloroethane, and 
RF > 0.100 for Bromoform 



 Ending 624 N/A 8260B N/A 



 Other 624 
BFB(6)tuning at the 
beginning of every 24 
hour shift. 



8260B 
BFB(6)tuning at the 
beginning of every 12 hour 
shift. 



 
Footnotes: 
 



1 National Pollutant Discharge Elimination System. 
2 Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 



(SW-846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA (August 1993), 
Final Update II (September 1994),  Final Update IIB (January 1995), and Final Update III (December 1996). 



3 TCDD - 2,3,7,8-Tetrachlorodibenzo-p-dioxin. 
4 CCC - Continuing Calibration Compounds. 
5 SPCC - System Performance Check Compound. 
6 BFB – Bromofluorobenzene. 
7 DFTPP – Decafluorotriphenylphosphine. 
8 Footnote deleted. 
9 Method not listed in 40 CFR Part 136. 
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SECTION 21  
 



MEASUREMENT TRACEABILITY 
(NELAC 5.5.6) 



 



21.1 OVERVIEW 



Traceability of measurements must be assured using a system of documentation, calibration, 
and analysis of reference standards. Laboratory equipment that are peripheral to analysis and 
whose calibration is not necessarily documented in a test method analysis or by analysis of a 
reference standard must  be subject to ongoing certifications of accuracy.  At a minimum, these 
must include procedures for checking specifications of ancillary equipment:  balances, 
thermometers, temperature, Deionized (DI) and Reverse Osmosis (RO) water systems, 
automatic pipettes and other volumetric measuring devices (refer to Section 20.3).  With the 
exception of Class A Glassware (including glass microliter syringes that have a certificate of 
accuracy), quarterly accuracy checks are performed for all mechanical volumetric devices.  
Microsyringes are verified at least semi-annually or disposed of after six months of use.  
Wherever possible, subsidiary or peripheral equipment is checked against standard equipment 
or standards that are traceable to national or international standards. Class A glassware should 
be routinely inspected for chips, acid etching or deformity.  If the Class A glassware is suspect, 
the accuracy of the glassware must be assessed prior to use. Actions to correct or segregate 
ancillary equipment that does not meet required specifications are identified in the calibration 
and maintenance section of SOPs and maintenance logbooks for the specific equipment.    



 
21.2 NIST-TRACEABLE WEIGHTS AND THERMOMETERS  



Reference standards of measurement must be used for calibration only and for no other 
purpose, unless it can be shown that their performance as reference standards would not be 
invalidated.  
 
For NIST-traceable weights and thermometers, the laboratory requires that all calibrations be 
conducted by a calibration laboratory accredited by A2LA, NVLAP (National Voluntary 
Laboratory Accreditation Program), APLAC (Asia-Pacific Laboratory Accreditation Cooperation), 
or EA (European Cooperation for Accreditation).  A certificate and scope of accreditation is kept 
on file at the laboratory.   
 
An external certified service engineer services laboratory balances on an annual basis.  This 
service is documented on each balance with a signed and dated certification sticker.  Balance 
calibrations are checked each day of use.  All mercury thermometers are calibrated annually 
against a traceable reference thermometer. Temperature readings of ovens, refrigerators, and 
incubators are checked on each day of use. 
 



21.3 REFERENCE STANDARDS / MATERIALS  



Reference standards/materials, where commercially available, are traceable to certified 
reference materials. Commercially prepared standard materials are purchased from vendors 
accredited by A2LA, NVLAP, with an accompanying Certificate of Analysis that documents the 
standard purity.  If a standard cannot be purchased from a vendor that supplies a Certificate of 
Analysis, the purity of the standard is documented by analysis. (Refer to Section 9 for additional 
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information on purchasing). The receipt of all reference standards must be documented. 
Reference standards are labeled with a unique Standard Identification Number and expiration 
date.  All documentation received with the reference standard is retained as a QC record and 
references the Standard Identification Number. 
 
All reference, primary and working standards/materials, whether commercially purchased or 
laboratory prepared, must be checked regularly to ensure that the variability of the standard or 
material from the ‘true’ value does not exceed method requirements. The accuracy of calibration 
standards is checked by comparison with a standard from a second source.  In cases where a 
second standard manufacturer is not available, a vendor-certified different lot is acceptable for 
use as a second source.  For unique situations, where no other source or lot is available, a 
standard made by a different analyst would be considered a second source.  The appropriate 
Quality Control (QC) criteria for specific standards are defined in laboratory SOPs.  In most 
cases, the analysis of an Initial Calibration Verification (ICV) or LCS (where there is no sample 
preparation) is used as the second source confirmation. These checks are generally performed 
as an integral part of the analysis method (e.g., calibration checks, laboratory control samples).  
 
All standards and materials must be stored and handled according to method or manufacturer’s 
requirements in order to prevent contamination or deterioration. Refer to The Corporate 
Environmental Health & Safety Manual (CW-E-M-001) or laboratory SOPs. For safety 
requirements, please refer to method SOPs and the laboratory Environmental Health and Safety 
Manual. 
 
21.4 DOCUMENTATION AND LABELING OF STANDARDS, REAGE NTS, AND 



REFERENCE MATERIALS  
 
Reagents must be at a minimum the purity required in the test method.  The date of reagent 
receipt and the expiration date are documented.  The lots for most of the common solvents and 
acids are tested for acceptability prior to company wide purchase.  Refer to TestAmerica’s 
Corporate SOP CA-Q-S-001, Solvent and Acid Lot Testing and Approval.  
 
All manufacturer or vendor-supplied Certificate of Analysis or Purity must be retained, stored 
appropriately, and readily available for use and inspection. These records are maintained in 
each group.  Records must be kept of the date of receipt and date of expiration of standards, 
reagents and reference materials.  In addition, records of preparation of laboratory standards, 
reagents, and reference materials must be retained, stored appropriately, and be readily 
available for use and inspection.   
 
Commercial materials purchased for preparation of calibration solutions, spike solutions, etc., 
are usually accompanied with an assay certificate or the purity is noted on the label. If the assay 
purity is 96% or better, the weight provided by the vendor may be used without correction. If the 
assay purity is less than 96%, a correction must be made to concentrations applied to solutions 
prepared from the stock commercial material. 
 
21.4.1 All standards, reagents, and reference materials must be labeled in an unambiguous 
manner.  Standards are logged into standard or reagent logbooks, and are assigned a unique 
identification number.  The following information is typically recorded in the Standards Logbook. 
 
• Standard ID 
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• Description of Standard 



• Department 



• Preparer’s name 



• Final volume and number of vials prepared 



• Solvent type and lot number 



• Preparation date 



• Expiration date 



• Standard source type (stock or daughter) 



• Standard type (spike, surrogate, other) 



• Parent standard ID (if applicable) 



• Parent standard analyte concentration (if applicable) 



• Parent standard amount used (if applicable) 



• Component analytes 



• Final concentration of each analyte 



• Comment box (text field) 



 
Records are maintained in each group for standard and reference material preparation. These 
records show the traceability to purchased stocks or neat compounds. These records also 
include method of preparation, date of preparation, expiration date, and preparer’s name or 
initials. Preparation procedures are provided in the Method SOPs.  
 
21.4.2 All standards, reagents, and reference materials must be clearly labeled with a 
minimum of the following information: 
 
• Expiration date (include prep date for reagents) 



• Standard ID (from the Standards Logbook) 



• Special health/safety warnings, if applicable  



 



21.4.3 In addition, the following information may be helpful:  



 
• Date of receipt for commercially purchased items or date of preparation for laboratory 



prepared items  



• Date opened (for multi-use containers, if applicable) 



• Description of standard (if different from manufacturer’s label or if standard was prepared in 
the laboratory) 



• Concentration (if applicable) 



• Initials of analyst preparing standard or opening container  
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All containers of prepared reagents must include a preparation date, expiration date, and an ID 
number to trace back to preparation.  
 
Procedures for preparation of reagents can be found in the Method SOPs.  
 
Standard ID numbers must be traceable through associated logbooks, worksheets and raw 
data. 
 
All reagents and standards must be stored in accordance to the following priority:   
 
 1)  With the manufacturer’s recommendations 
 2)  With requirements in the specific analytical methods as specified in the 
  laboratory SOP 
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SECTION 22  
 



SAMPLING 
(NELAC 5.5.7) 



 



22.1 OVERVIEW 



 
The laboratory provides sampling services. Sampling procedures are described in SOP  
NC-SC-006, Sample Procurement Protocol. 
 



22.2  SAMPLING CONTAINERS  



The laboratory offers clean sampling containers for use by clients. These containers are obtained 
from reputable container manufacturers and meet EPA specifications as required.  Any 
certificates of cleanliness that are provided by the supplier are available from the vendor 
electronically, or stored at the laboratory.  
 
22.2.1 Preservatives  
 
Upon request, preservatives are provided to the client in pre-cleaned sampling containers. In 
some cases containers may be purchased pre-preserved from the container supplier. Whether 
prepared by the laboratory or bought pre-preserved, the grades of the preservatives are at a 
minimum:  
  
• Hydrochloric Acid – Reagent ACS (Certified VOA Free) or equivalent 
• Methanol – Purge and Trap grade 
• Nitric Acid – Instra-Analyzed or equivalent 
• Sodium Bisulfate – ACS Grade or equivalent 
• Sodium Hydroxide – Instra-Analyzed or equivalent 
• Sulfuric Acid – Instra-Analyzed or equivalent 
• Sodium Thiosulfate – ACS Grade or equivalent 
 



22.3 DEFINITION OF HOLDING TIME 



The date and time of sampling documented on the Chain-of-Custody (COC) form establishes 
the day and time zero. As a general rule, when the maximum allowable holding time is 
expressed in “days” (e.g., 14 days, 28 days), the holding time is based on calendar day 
measured. Holding times expressed in “hours” (e.g., 6 hours, 24 hours, etc.) are measured from 
date and time zero.    The first day of holding time ends 24 hours after sampling. Holding times 
for analysis include any necessary re-analysis.  However, there are some programs that 
determine holding time compliance based on the date and specific time of analysis compared to 
the time of sampling regardless of holding time length. 
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22.4  SAMPLING CONTAINERS, PRESERVATION REQUIREMENT S, HOLDING TIMES 



The preservation and holding time criteria specified in the following tables are derived from the 
source documents for the methods. If method-required holding times (refer to Tables 23-1 to  
23-7 and in SOPs) or preservation requirements are not met, the reports must be qualified using 
a flag, footnote, or case narrative. As soon as possible, or “ASAP”, is an EPA designation for 
tests for which rapid analysis is advised; but for which neither EPA nor the laboratory have a 
basis for a holding time. 
 



22.5  SAMPLE ALIQUOTS / SUBSAMPLING  



Taking a representative sub-sample from a container is necessary to ensure that the analytical 
results are representative of the sample collected in the field.  The size of the sample container, 
the quantity of sample fitted within the container, and the homogeneity of the sample needs 
consideration when sub-sampling for sample preparation.  It is the laboratory’s responsibility to 
take a representative sub-sample or aliquot of the sample provided for analysis.  In that regard 
the following guidelines apply to analysts: 
 
Analysts should handle each sample as if it is potentially dangerous.  At a minimum, safety 
glasses, gloves, and lab coats must be worn when preparing aliquots for analysis. 
 
Guidelines on taking sample aliquots and sub-sampling are located in each analytical SOP. 
 
Tables 23-1 to 23-7 detail holding times, preservation and container requirements, and sample 
volumes for SDWA and NPDES methods.  The sample volumes are intended to be a minimal 
amount to perform the method.  The containers used may be of larger size.   
 
Please note : The holding times are program specific and different programs may have different 
holding times for equivalent methods, e.g., there are differences in holding times for many 
organic analytes between SDWA and NPDES.  RCRA methods may also be different. 
 
 
 
 











 Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 22-3 of 22-21 



 



Company Confidential & Proprietary 



Table 22-1.  Inorganic Sample Containers, Preservat ives, and Holding Times  
 



 
Analytical  



 Minimum 
Sample  



 
NPDES 2, 3, 7 



 
RCRA (SW846)  3, 4 



Parameters  Matrix  Size 1 Method Requirements Method Requirements 
Acidity Water 100 mL 305.1 



SM2310B 
250 mL plastic or 
glass.  Cool to 4°C,  
14 days 



--- N/A 



Alkalinity, 
Bicarbonate, 
Carbonate 



Water 100 mL 310.1 
2320B 



250 mL plastic or 
glass.  Cool to 4°C,  
14 days 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Ammonia Water 100 mL 350.1 
350.2 



SM4500NH3-E 
SM4500NH3-F 



500 mL plastic or 
glass.  Cool to 
4°CH2SO4 to pH < 2, 
28 days 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Arsenic (ASV) 
Anodic 



Stripping 
Voltammetry 



Water 100 mL --- N/A 7063 250 mL plastic. 
Cool to 4°C.  HCl 
to pH <2, 28 days 



Biochemical 
Oxygen 
Demand 
(BOD), 



Carbonaceous 



Water 1000 mL 405.1 
5210B 



1000 mL plastic or 
glass.  Cool to 4°C, 
48 hours 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Bromide Water 50 mL 300.0A7 
 



250 mL plastic or 
glass.  No 
preservative 
required, 28 days 



9056A Cool to 4°C.  
Analyze ASAP 
after collection 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Cation 
Exchange 



Solid 8 oz --- N/A 9081 8 or 16 oz glass.  
Cool to 4°C,  
6 months 



Chemical 
Oxygen 
Demand 
(COD) 



Water 100 mL 410.4 
5220D 



250 mL glass or 
plastic.  Cool to 4°C, 
H2SO4 to pH < 2, 
28 days 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3, 7 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method Requirements 



Chloride Water 50 mL 300.0A 7 
325.2 



 
 



250 mL plastic or 
glass.  No 
preservative 
required, 28 days 



9056A 
9251 



Method 9056: 
Cool to 4°C. 
Analyze ASAP 
after collection. 
Method 9251: 
250ml plastic or 
glass, no 
preservative 
required, 28 days 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Chlorine, 
Residual 



Water 100 mL 330.5 250 mL glass or 
plastic.  Cool to 4°C, 
analyze immediately 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Chromium 
(Cr+6) 



Water 100 mL 3500 Cr-D Method 218.4: 
200 mL plastic or 
glass.  Cool to 4°C,  
24 hours. 
Method 3500 Cr-D: 
200 mL quartz, TFE, 
or polypropylene 
HNO3 to pH <2. 
Cool to 4°C. 
Analyze ASAP after 
collection 



7196A 200 mL plastic or 
glass.  Cool to 
4°C, 24 hours 



 Solid 20 g --- N/A 7196A 
3060A 



250 mL plastic or 
glass, 30 days to 
digestion, 96 
hours after 
digestion 



 Waste N/A --- N/A --- N/A 
Conductivity Water 100 mL 120.1 



2510B 
200 mL glass or 
plastic.  Cool to 4°C, 
28 days 



9050A 200 mL glass or 
plastic.  Cool to 
4°C, 24 hours 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3, 7 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method Requirements 



Cyanide 
(Amenable) 



 



Water 250 mL 335.1 
SM4500CN-G 



1 liter plastic or 
glass, NaOH to pH 
>12  0.6g ascorbic 
acid6.  Cool to 4°C,  
14 days unless 
sulfide is present.  
Then maximum 
holding time is 24 
hours. 



9012A 1 liter plastic or 
glass, NaOH to 
pH >12  0.6g 
ascorbic acid6.  
Cool to 4°C,  
14 days 



 Solid 50g --- N/A 9012A Not Specified 
 Waste 50g --- N/A 9012A Not Specified 



Cyanide 
(Total) 



Water 1L 335.2 
335.3 



335.4 (7) 



SM4500CN-E 



335.2-CLP-M 
 



1 liter plastic or 
glass, NaOH to pH 
>12  0.6g ascorbic 
acid6.  Cool to 4°C,  
14 days unless 
sulfide is present.  
Then maximum 
holding time is 24 
hours. 



9012A 1 liter plastic or 
glass, NaOH to 
pH >12  0.6g 
ascorbic acid6.  
Cool to 4°C,  
14 days. 



 Solid 50g -- N/A 9012A 8 or 16 oz glass 
Teflon-lined lids, 
Cool to 4°C,  
14 days 



 Waste 50g -- N/A  9012A 8 or 16 oz glass 
Teflon-lined lids, 
Cool to 4°C 



Flashpoint 
(Ignitability) 



Liquid 100 mL --- N/A 1010 
 



ASTM 
D93-9 



No requirements, 
250 mL amber 
glass.  Cool to 
4°C  
recommended 



 Solid 100 g -- N/A --- N/A 
 Waste 100 mL -- N/A --- N/A 



Fluoride Water 300 mL 300.0 7 



340.2 
500 mL plastic. 
No preservation 
required, 28 days. 



9056A Cool to 4°C.  
Analyze ASAP 
after collection. 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3, 7 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method Requirements 



Hardness 
(Total) 



Water 50 mL 130.2 
2340B 



250 mL glass or 
plastic, HNO3 to pH 
< 2, 6 months 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Iron (Ferrous) Water 
 
 



100 mL 3500-Fe D 1 liter glass or 
polyethylene 
container, 6 months. 
This test should be 
performed in the 
field.  



- N/A 



 Solid N/A - N/A - N/A 
 Waste N/A - N/A - N/A 



Nitrate Water 
 



50 mL 300.0A 7 



SM4500NO3-
E 
 



Method 300.0: 250 
mL plastic or glass.  
Cool to 4°C, 48 
hours. 
  



9056A 
 



Method 9056: 
Cool to 4°C.  
Analyze ASAP 
after collection 
 



 Solid N/A --- N/A --- N/A 



 Waste N/A --- N/A --- Not Specified 
Nitrite Water 



 
 



50 mL 300.0A 7 
354.1 



250 mL plastic or 
glass.  Cool, 4°C, 
48 hours 



9056A Cool, 4°C.  
Analyze ASAP 
after collection 



 Solid N/A --- N/A --- N/A 



 Waste N/A --- N/A --- N/A 



Nitrate-Nitrite Water 50 mL 353.2 
 



250 mL plastic or 
glass, H2SO4 to pH 
< 2, 28 days 



--- N/A 



 Solid N/A --- N/A --- N/A 



 Waste N/A --- N/A --- N/A 



Ortho-
phosphate 



Water 50 mL 300.0A 7 
365.1 



SM4500P-E 



100 mL plastic or 
glass.  Filter on 
site. 



Cool to 4°C, 48 
hours 



9056A Cool to 4°C. 
Analyze ASAP 
collection 



 Solid N/A --- N/A --- N/A 



 Waste N/A --- N/A --- N/A 
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Analytical  



 Minimum 
Sample  



 
NPDES 2, 3, 7 



 
RCRA (SW846)  3, 4 



Parameters  Matrix  Size 1 Method Requirements Method Requirements 
pH Water 50 mL 150.1 



SM4500H-B 
 



100 mL plastic or 
glass.  Analyze 
immediately.  This 
test should be 
performed in the 
field.  



9040B 100 mL plastic or 
glass.  Analyze 
immediately.  
This test should 
be performed in 
the field. (8) 



 Solid N/A --- N/A 9045C 4 oz glass or 
plastic.  Cool to 
4°C.  Analyze as 
soon as 
possible.8 



 Waste N/A --- N/A 9045C 4 oz glass or 
plastic, Cool to 
4°C.  Analyze as 
soon as 
possible.8 



Phenolics Water 100 mL 420.1 
 



500 mL glass,  
Cool to 4°C, H2SO4 
to pH < 2, 28 days 



9065 1 liter glass 
recommended, 
Cool to 4°C, 
H2SO4 to pH < 4, 
28 days 



 
Solid N/A --- N/A --- N/A 



 
Waste N/A --- N/A 9065 Not Specified 



Phosphate Water 50 mL --- N/A 9056A Cool to 4°C, 
analyze ASAP 
collection 



 
Solid N/A --- N/A 9056A N/A 



 
Waste N/A --- N/A 9056A N/A 
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NPDES 2, 3, 7 RCRA (SW846)  3, 4 



 
Analytical  



Parameters  
Matrix  



Minimum 
Sample  
Size 1 Method Requirements Method Requirements  



Water 100 mL 365.2 



365.1 



SM4500P-E 



100 mL plastic or 
glass, H2SO4 to pH 
< 2, 28 days 



--- N/A Phosphorus 
(Total) 



Solid N/A --- N/A --- N/A 



 
Waste N/A --- N/A --- N/A 



Water 1000 mL 160.5 1000 mL plastic or 
glass. Cool to 4°C, 
48 hours 



--- N/A 



Solid N/A --- N/A --- N/A 



Settleable 
Solids 



Waste N/A --- N/A --- N/A 



Specific 
Conductance 



Water 50 mL 120.1 



2510B 



250 mL plastic or 
glass.  Cool to 4°C,  
24 hours 



9050A 250 mL plastic 
or glass.  Cool 
to 4°C, 28 days 



 Solid N/A --- N/A --- N/A 



 Waste N/A --- N/A --- N/A 



Sulfate (SO4) Water 50 mL 300.0A 7 



375.4 



100 mL plastic or 
glass.  Cool to 4°C, 
28 days 



9056A 



9038 



Method 9056: 
Cool to 4°C. 
Analyze ASAP 
collection. 
Method 9038:  
200 mL plastic 
or glass, Cool to 
4°C, 28 days 



 Solid N/A --- N/A --- N/A 



 Waste 100 mL --- N/A 9038 200 mL plastic 
or glass.  Cool 
to 4°C, 28 days 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3, 7 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method Requirements  



Sulfide Water 250 mL 376.1 



 



500 mL plastic or 
glass.  Cool to 4°C, 



Add 2 mL zinc 
acetate plus NaOH 
to pH > 9, 7 days 



9030A 



9030B/ 



9034 



500 mL plastic, 
No headspace. 
Cool to 4°C.  
Add 4 drops of 
2N zinc acetate 
per 100 mL of 
sample, adjust 
the pH to > 9 
with 6 N NaOH 
solution, 7 days 



 Solid 50 g --- N/A 9030A 
9030B/ 
9034 



Cool to 4°C.  Fill 
surface of solid 
with 2N Zinc 
acetate until 
moistened.  
Store 
headspace-free 



 Waste 50 g --- N/A 9030A 
9030B/ 
9034 



Cool to 4°C.  Fill 
surface of solid 
with 2N Zinc 
acetate until 
moistened.  
Store 
headspace-free 



Total  
Dissolved  



Solids 
(Filterable) 



Water 100 mL 160.1 
2540C 



250 mL plastic or 
glass.  Cool to 4°C, 



 7 days 



--- N/A 



 Solid N/A --- N/A --- N/A 



 Waste N/A --- N/A --- N/A 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3, 7 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method Requirements  



Total Kjeldahl 
Nitrogen 



 (TKN) 



Water 100 mL 351.3 



 



500 mL plastic or 
glass.  Cool to 4°C, 
H2SO4 to pH < 2, 
28 days 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Total Organic 
Carbon (TOC) 



Water 100 mL 415.1 
SM5310D 



100 mL plastic or  
glass.  Cool to 4°C, 
H2SO4 to pH < 2, 
28 days 



9060  
Walkley-



Black 



100 mL glass or 
40 mL VOA 
vials,Cool to 
4°C, H2SO4 or 
HCl to pH < 2, 
28 days 



 Solid N/A --- N/A 9060  
Walkley-



Black 



Not Specified 



 Waste N/A --- N/A 9060  
Walkley-



Black 



Not Specified 



Total Organic 
Halides 
(TOX) 



 
(EOX) 



Water 100 mL 450.1 (7) 500 mL amber 
glass, Teflon-lined 
lid.  Cool to 4°C, 
HNO3 to pH <2, no 
headspace, 28 days 



9020B  
 
 
 



9023 
(EOX) 



500 mL amber 
glass, Teflon-
lined lid.  Cool to 
4°C, H2SO4 to 
pH < 2, no 
headspace, 
28 days 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Total Solids Water 100 mL 160.3 250 mL plastic or 
glass.  Cool to 4°C, 
7 days 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Water 100 mL 160.2 250 mL plastic or 
glass.  Cool, 4°C, 
7 days 



--- N/A Total  
Suspended  



Solids 
(Nonfilterable) 



Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3, 7 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method Requirements 



Turbidity Water 50 mL 180.1 250 mL plastic or 
glass.  Cool, 4°C, 
48 hours 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Volatile  
Solids 



Water 100 mL 160.4 250 mL plastic or 
glass.  Cool, 4°C, 
7 days 



--- N/A 



 Solid N/A --- N/A --- N/A 
 Waste N/A --- N/A --- N/A 



Metals 
(excludes 



Hg) 



Water 
 
 



100 mL 200 series 1 liter glass or 
polyethylene 
container, HNO3 to 
pH < 2,  6 months 



6010B 
6020 



1 liter glass or 
polyethylene 
container, HNO3 to 
pH < 2, 6 months 



 Solid 
 
 



200 g 200 series 2, 8, or 16 oz glass 
or polyethylene 
container storage 
at 4 °C 



6010B 
6020 



8 or 16 oz glass or 
polyethylene 
container,  
storage at 4°C, 
6 months 



 Waste 
 
 



200 g 200 series N/A 6010B 
6020 



8 or 16 oz glass or 
polyethylene 
container,  
storage at 4°C, 
6 months 



Mercury 
(CVAA) 



(CVAFS) 



Water 100 mL 245.1 
1631E 



250 mL glass or 
polyethylene 
container, HNO3 to 
pH < 2, 28 days 



7470A 1 liter glass or 
polyethylene 
container, HNO3 to 
pH < 2, 28 days 



 Solid 200 g -- 2, 8, or 16 oz glass 
or polyethylene 
container.  Cool to 
4°C, 28 days. 
Not applicable for 
Method 1631E. 



7471A 8 or 16 oz glass or 
polyethylene 
container.  
Cool to 4°C,  
28 days (CORP-
MT-0007) 



 Waste 200 g -- N/A 7471A 8 or 16 oz glass or 
polyethylene 
container.  
Cool, 4°C, 28 days 
(CORP-MT-0007) 
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Footnotes 
 



1 Minimum sample size indicates sample amount needed for a single analysis.  Matrix spikes or duplicates will 
 require an additional sample amount of at least this amount for each additional QC sample aliquot required. 
 
2 National Pollutant Discharge Elimination System - MCAWW, March 1983. 
 
3 Holding times are calculated from date of collection. Holding Times are determined based on date of collection to    
         preparation/analysis. 
 
4 Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical 



Methods, (SW-846), Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA, 
(August 1993), Final Update II (September 1994),  Final Update IIB (January 1995), and Final Update III 
(December 1996). 
 



5 Solid matrix type includes soil, sediment, sludge and other solid materials not classified as waste. 
 
6 Samples to be analyzed for cyanide should be field-tested for residual chlorine.  If residual chlorine is detected, 



ascorbic acid should be added. 
 



7 Method not listed in 40 CFR Part 136. 
 
8 If not done in the field (ASAP) per the method and requested by client, analyze in lab within 48 hours. 
 
9 EPA issued memo recommending not to use reactive cyanide and sulfide methods. 
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Table 22-2.  Organic Sample Containers, Preservativ es, and Holding Times 



 
 



Analytical  
 Minimum 



Sample  
 



NPDES 2, 3 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method  6 Requirements 



Aromatic 
Volatiles 



Water 40 mL 602 40 mL glass, VOA 
vial (in triplicate) 
with Teflon-lined 
septa without 
headspace.  Cool 
to  4°C, 7 days with 
pH > 2,14 days with 
pH < 2 



8021B 40 mL glass, VOA vial 
(in triplicate) with 
Teflon-lined septa 
without headspace.  
Cool to 4°C, 1:1 HCl to 
pH <2, 14 days with pH 
< 2 



 Solid 5 5 g or 25 g -- N/A 8021B 4 or 8 oz glass with 
Teflon-lined lid.  Cool 
to 4 °C, 14 days. Field 
preserved with 
methanol for medium 
level analysis.  Soil 
sample can also be 
taken by using the 
EnCoreTM sampler and 
preserved in the lab 
within 48 hours of 
sampling. Maximum 
holding time for Encore 
Sampler is 48 hours 
(before the sample is 
added to methanol).  
Cool, 4°C 12 



 Waste 5 g or 25 g -- N/A 8021B 4 or 8 oz glass with 
Teflon-lined lid.  Cool 
to 4 °C, 14 days.  Field 
preserved with 
methanol for medium 
level analysis.  Soil 
sample can also be 
taken by using the 
EnCoreTM sampler and 
preserved in the lab 
within 48 hrs of 
sampling.  Max holding 
time for EnCoreTM 
sampler is 48 hrs 
(before the sample is 
added to methanol).  
Cool to 4°C 12 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method  6 Requirements 
Halogenated 



Volatiles 
by GC 



Water 40 mL -- N/A 8021B 40 mL glass, VOA vial 
(in triplicate) with 
Teflon-lined septa 
without headspace.  
Cool to 4°C, 1:1 HCl to 
pH < 2, 14 days  



 Solid 5 5 g or 25 g --   8021B 4 or 8 oz glass with 
Teflon-lined lid.  Cool 
to 4 °C, 14 days.  Field 
preserved with 
methanol for medium 
level analysis.  Soil 
sample can also be 
taken by using the 
EnCoreTM sampler and 
preserved in the lab 
within 48 hours of 
sampling. Maximum 
holding time for Encore 
Sampler is 48 hours 
(before the sample is 
added to methanol).  
Cool to 4°C 12    



 Waste 5 g or 25 g -- N/A 8021B 4 or 8 oz glass with 
Teflon-lined lid.  Cool 
to 4 °C, 14 days.  Field 
preserved with 
methanol for medium 
level analysis.  Soil 
sample can also be 
taken by using the 
EnCoreTM sampler and 
preserved in the lab 
within 48 hours of 
sampling.  Maximum 
holding time for Encore 
Sampler is 48 hours 
(before the sample is 
added to methanol). 
Cool, 4°C 12. 
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Analytical  



 Minimum 
Sample  



 
NPDES 2, 3 



 
RCRA (SW846)  3, 4 



Parameters  Matrix  Size 1 Method Requirements Method  6 Requirements 
Herbicides Water 1L 615 (10) 1 liter amber glass 



with Teflon-lined 
lid, Sodium 
thiosulfate or 
ascorbic acid if 
residual chlorine 
present.  Cool to 
4°C, Extraction, 7 
days.  Analysis, 40 
days after 
extraction 



8151A 1 liter amber glass with 
Teflon-lined lid.  If 
residual chlorine 
present, add 3 mL 
sodium thiosulfate per 
gallon.  Cool to 4°C. 
Extraction, 7 days. 
Analysis, 40 days of 
the start of extraction. 



 Solid 50 g -- N/A 8151A 4 or 8 oz  glass 
widemouth with 
Teflon-lined lid.  
Cool to 4 °C.  
Extraction, 14 days. 
Analysis, 40 days of 
the start of the 
extraction. 



 Waste 50 g -- N/A 8151A 4 or 8 oz glass 
widemouth with 
Teflon-lined lid.  Cool 
to 4 °C.  Extraction, 14 
days.  Analysis, 40 
days of the start of the 
extraction.  
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Analytical  



 Minimum 
Sample  



 
NPDES 2, 3 



 
RCRA (SW846)  3, 4 



Parameters  Matrix  Size 1 Method Requirements Method  6 Requirements 
Pesticides/ 



PCBs 
Water 1L 608 1 liter amber glass 



with Teflon-lined 
lid, Adjust pH to 5-9 
if extraction not to 
be done within 72 
hours of sampling.  
Add sodium 
thiosulfate if 
residual chlorine 
present and aldrin 
is being 
determined. Cool, 
4°C. Extraction, 7 
days. Analysis, 40 
days after 
extraction. 



8081A 
8082 



1 liter amber glass 
with Teflon-lined lid, 
If residual chlorine 
present, add 3 mL 
10% sodium 
thiosulfate per gallon.  
Cool, 4°C.  Extraction, 
7 days.  Analysis, 40 
days of the start of the 
extraction. 



 Solid 50 g --- N/A 8081A 
8082 



 



4 or 8 oz glass wide 
mouth with Teflon-
lined lid.  Cool, 4°C. 
Extraction, 14 days. 
Analysis, 40 days of 
the start of the 
extraction. 



 Waste 50 g --- N/A 8081A 
8082 



 



4 or 8 oz glass wide 
mouth with Teflon-
lined lid.   Cool, 4°C. 
Extraction, 14 days. 
Analysis, 40 days of 
the start of the 
extraction. 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method  6 Requirements 



Petroleum 
Hydrocarbons



/Oil and 
Grease 



Water 1 L 1664A(7) 1 liter glass,  
Cool, 4°C 
HCl or H2SO4  
to pH <2 
28 days 



9071B 1 liter glass,  
Cool, 0-4°C 
HCl or H2SO4  
to pH <2 
28 days 



 Solid 30 g 1664A(7) 8 or 16 oz. Wide 
mouth glass jar,  
Cool, 4°C,  
28 days 



9071B 8 or 16 oz. wide mouth 
glass jar,  
Cool, 0-4°C,  
28 days 



 Waste --- --- N/A 9071B N/A 



Purgeable 
Halocarbons 



by GC 



Water 40 mL 601 40 mL glass VOA 
vial (in triplicate) 
with Teflon-lined 
septa with no 
headspace, Cool, 
4°C, 14 days. 



8021B 40 mL glass VOA vial 
(in triplicate) with 
Teflon-lined septa 
with no headspace, 
Cool, 4°C, 1:1  
HCl to pH < 2, 14 
days. 



 Solid 5 g or 25 g --- N/A 8021B 4 or 8 oz glass with 
Teflon-lined lid, Cool 
4 °C, 14 days.  
Field preserved with 
methanol for medium 
level analysis.  Soil 
sample can also be 
taken by using the 
EnCore TM sampler 
and preserved in the 
lab within 48 hours of 
sampling.  Maximum 
holding time for 
EnCore TM sampler is 
48 hrs (before the 
sample is added to 
methanol).  Cool, 
4°C12. 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method  6 Requirements 



Purgeable 
Halocarbons 



by GC 
(cont’d) 



Waste 5 g or 25 g --- N/A 8021B 4 or 8 oz glass with 
Teflon-lined lid, Cool 
4 °C, 14 days.  Field 
preserved with 
methanol for medium 
level analysis.  Soil 
sample can also be 
taken by using the 
EnCoreTM sampler and 
preserved in the lab 
within 48 hours of 
sampling. Maximum 
holding time for 
EncoreTM sampler is 
48 hours (before the 
sample is added to 
methanol).  Cool, 
4°C12 



Semivolatiles Water 1L 625 1 liter amber glass 
with Teflon-lined 
lid.  Cool, 4°C. 
Extraction, 7 days.  
Analysis, 40 days. 



8270C 1 liter amber glass 
with Teflon-lined lid, 
If residual chlorine 
present, add 3 mL 
sodium thiosulfate per 
gallon.  Cool, 4°C. 
Extraction, 7 days. 
Analysis, within 40 
days of extraction. 



 Solid 50 g --- N/A 8270C 8 or 16 oz glass wide 
mouth with Teflon-
lined lid.  Cool, 4°C. 
Extraction, 14 days. 
Analysis, within 40 
days of extraction. 



 Waste 50 g --- N/A 8270C 8 or 16 oz glass wide 
mouth with Teflon-
lined lid.  Cool, 4°C. 
Extraction, 14 days. 
Analysis, within 40 
days of extraction. 
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Analytical  
 Minimum 



Sample  
 



NPDES 2, 3 
 



RCRA (SW846)  3, 4 
Parameters  Matrix  Size 1 Method Requirements Method  6 Requirements 



Volatile 
Organics 



Water 40 mL 624 40 mL glass, VOA 
vial (in triplicate) with 
Teflon-lined septa 
without headspace.  
Cool to 4°C.  Add 
sodium thiosulfate if 
residual chlorine, 7 
days with pH > 2, 
14 days with pH ≤ 28.     



8260B 40 mL glass, VOA vial 
(in triplicate) with 
Teflon-lined septa 
without headspace. 
Cool to 4°C.  Add 
sodium thiosulfate if 
residual chlorine, 1:1 
HCl  to pH ≤ 2, 14 days 
with pH ≤ 29. 



 Solid5 5 g or 25 g -- N/A 8260B 4 or 8 oz glass with 
Teflon-lined lid.   Cool 
to 4 °C, 14 days.  
Field preserved with 
sodium bisulfate solution 
for low level analysis, or 
with methanol for 
medium level analysis.  
Soil sample can also be 
taken by using the 
EnCoreTM sampler and 
preserved in the lab 
within 48 hrs of 
sampling. Maximum 
holding time for 
EnCoreTM sampler is 48 
hrs (before the sample is 
added to methanol or 
sodium bisulfate).  Cool 
to 4°C(12)  



 Waste 5 g or 25 g -- N/A  8260B 4 or 8 oz glass with 
Teflon-lined lid, Cool 4 
°C, 14 days.  
Field preserved with 
sodium bisulfate solution 
for low level analysis, or 
with methanol for 
medium level analysis.  
Soil sample can also be 
taken by using the 
EnCoreTM sampler and 
preserved in the lab 
within 48 hrs of 
sampling. Maximum 
holding time for 
EncoreTM sampler is 48 
hrs (before sample is 
added to methanol or 
sodium bisulfate). Cool 
to 4°C12 
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 Footnotes 



 
 



1 Minimum sample size indicates sample amount needed for a single analysis.  Matrix spikes or duplicates will   
require an additional sample amount of at least this amount for each additional QC sample aliquot required. 



 
2 National Pollutant Discharge Elimination System - 40 CFR Part 136, Appendix A. 
 
3 Holding times are calculated from the date of collection. 
 
4 Resource Conservation and Recovery Act, Test Methods for Evaluating Solid Waste, Physical/Chemical  



Methods, Third Edition, September 1986.  Contains Final Update I (July 1992), Final Update IIA (August 1993), 
Final Update II (September 1994),  Final Update IIB (January 1995), and Final Update III (December 1996). 
 



5 Solid matrix type includes soil, sediment, sludge or other solids not classified as waste. 
 
6 Only one determination method is listed when separate methods are required for preparation and analysis. 
 
7 Method 1664 was promulgated by the EPA with an effective date of June 14, 1999. 



 
8 For acrolein and  acrylonitrile the pH should be adjusted to 4-5. This pH adjustment is not required if acrolein is 



not measured.  Samples requiring analysis of acrolein that received no pH adjustment must be analyzed within 
three days of sampling.  
 



9 For acrolein and acrylonitrile the pH should be adjusted to 4-5. 
 



10 Method not listed in 40 CFR Part 136. 
 



11  Should only be used in the presence of residual chlorine. 
 



12    Depending on regulatory programs, EnCore samplers may be preserved for up to 14 days from sampling by 
freezing at -5 to-12°C until analysis.  Alternatively the EnCore sample may be transferred to a 40-ml VOA vial 
and preserved by freezing at -5 to -12°C until analysis.  Some regulatory agencies may require 4 or 8 oz glass with 
Teflon-lined lid, Cool 4°C, 14 days.  This technique is not recommended, but will be supported where required.  
(Preservation and holding times are subject to client specifications.) 
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Table 22-3.  Sample Containers, Preservatives, and Holding Times for TCLP 1 and SPLP 2 
 



   TCLP Method 1311 and SPLP Method 1312 
Requirements 



 
Analytical 



Parameters 



 
 



Matrix 



Minimum 
Sample 



Size 



From Field 
Collection to 
TCLP/SPLP 
Extraction 



From TCLP/SPLP 
Extraction to Analysis 



Mercury 
Liquid 
Solid 



Waste 
1L 



1L glass,  
Cool, 4°C, 28 days 



Glass or polyethylene 
28 days 



Metals 
(except mercury) 



Liquid 
Solid 



Waste 
1L 



1L glass,  
Cool, 4°C, 180 days 



Glass or polyethylene 
180 days 



Semivolatiles 
Liquid 
Solid 



Waste 
1L 



1L glass,  
Cool 4°C, 14 days 



1L glass  
Extraction of leachate within 7 



days of TCLP extraction, 
Analyze extract within 40 days 



Volatiles 
Liquid 
Solid 



Waste 
6 oz 



4 oz glass,  
Cool 4°C, 14 days 



40 mL glass, 
14 days 



 
 
 



Footnotes 
 



1    TCLP = Toxicity Characteristic Leaching Procedure 



2  SPLP = Synthetic Precipitation Leaching Procedure
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SECTION 23  
 



HANDLING OF SAMPLES 
(NELAC 5.5.8) 



  
Sample management procedures at the laboratory ensure that sample integrity and custody are 
maintained and documented from sampling/receipt through disposal. 
 



23.1 CHAIN OF CUSTODY (COC) 



The COC form is the written documented history of any sample and is initiated when bottles are 
sent to the field, or at the time of sampling. This form is completed by the Sampling personnel 
and accompanies the samples to the laboratory where it is received and stored under the 
laboratory’s custody.  The purpose of the COC form is to provide a legal written record of the 
handling of samples from the time of collection until they are received at the laboratory. It also 
serves as the primary written request for analyses from the client to the laboratory.  The COC 
form acts as a purchase order for analytical services when no other contractual agreement is in 
effect.  An example of a COC form may be found in Figure 23-1.  
 



23.1.1 Field Documentation  



The information the sampler needs to provide at the time of sampling on the container label is: 



• Sample identification 
• Date and time  
• Preservative 
 
During the sampling process, the COC form is completed and must be legible (see Figure 23-1). 
This form includes information such as:  



• Client name, address, phone number and fax number (if available) 
• Project name and/or number 
• The sample identification 
• Date, time and location of sampling 
• Sample collectors name 
• The matrix description 
• The container description 
• The total number of each type of container 
• Preservatives used 
• Analysis requested 
• Requested turnaround time (TAT) 
• Any special instructions 
• Purchase Order number or billing information (e.g. quote number) if available 
• The date and time that each person received or relinquished the sample(s), including their 



signed name.   
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The samples are stored in a cooler with ice, as applicable, and remain solely in the possession 
of the client’s field technician until the samples are delivered to the laboratory.  The sample 
collector must assure each container is in his/her physical possession or in his/her view at all 
times, or stored in such a place and manner to preclude tampering. The field technician 
relinquishes the samples in writing on the COC form to the Sample Control personnel at the 
laboratory or to a TestAmerica courier.  Samples are only considered to be received by lab 
when personnel at the laboratory have physical contact with the samples. 
 
Note:   Independent couriers are not required to sign the COC form. The COC is usually kept in 
the sealed sample cooler. The COC is stored with project information and the report. 
 



23.1.2  Legal / Evidentiary Chain-of-Custody  



The lab does not accept samples that require legal Chain-of-Custody.  
 



23.2 SAMPLE RECEIPT 



Samples are received at the laboratory by designated Sample Receiving personnel, and a 
unique laboratory project identification number is assigned. Each sample container must be 
assigned a unique sample identification number that is cross-referenced to the client 
identification number such that traceability of test samples is unambiguous and documented.  
Each sample container is affixed with a durable sample identification label. Sample acceptance, 
receipt, tracking, and storage procedures are summarized in the following sections.  SOP  
NC-SC-005, Sample Receiving and Sample Control, describes the laboratory’s sample receipt 
procedure. 
 
23.2.1 Laboratory Receipt  



Samples must be received and logged in at TestAmerica by a designated sample custodian or 
other properly trained associate. Upon sample receipt, the sample custodian shall, as 
appropriate: 



 



• Wear appropriate personal protective equipment.  At a minimum, this consists of cut-resistant 
gloves, a lab coat, and safety glasses 



• Examine the shipping containers to verify that the custody tape is intact  
• Examine all sample containers for damage 
• Open shipping containers in adequately ventilated areas to assure worker safety 
• Determine if the temperature required by the requested testing program has been maintained 



during shipment.  Document the shipping container temperature on the Cooler Receipt Form 
• Compare samples received against those listed on the COC 
• Verify that sample holding times have not been exceeded 
• Examine all shipping records for accuracy and completeness 
• Determine sample pH (if required for the scheduled analysis) (except VOA and TOX 



samples) and record on the Cooler Receipt Form (CRF) 
• Sign and date the COC immediately (only after shipment is accepted) and attach the waybill 
• Note any problems associated with the coolers and samples on the cooler receipt form and 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 23-3 of 23-11 



 



Company Confidential & Proprietary 



notify the PM who in turn notifies the client 
• Attach durable (water-resistant) laboratory sample container labels with unique laboratory 



identification number and test 
• Place the samples in proper laboratory storage.  



 



A Cooler Receipt Form (CRF) or an equivalent form/system is generated by sample control 
during the sample log-in process to document anomalies identified upon the receipt of samples 
in the laboratory.  These anomalies are outside of laboratory control and do not require 
corrective actions to be taken within the laboratory.  The affected client must be notified by the 
PM or designee of all CRFs generated for their samples.  The PM is responsible for resolving 
with the client how to proceed with the samples and documenting the decision to proceed with 
the analysis of compromised samples.  CRFs must be resolved prior to sample preparation and 
analysis.  The completed CRF must be stored in the project file.  An example CRF is shown in 
Figure 24-4.  The report narrative must include an explanation of sample receiving related 
anomalies. 



23.2.1.1  Unique Sample Identification 



A unique lot number is generated for each project that is logged.  The lot number is nine 
characters in length, and is based on the date of receipt.  For example, Lot A9C010121 is 
described as follows: 
 
 A - TestAmerica location where the samples were received (A = North Canton, C =  
                  Pittsburgh, etc.) 
 
 9 - Last digit of the year (i.e., 2009) 
  
 C - Month (i.e., A = January,  B = February,  C = March) 
 
 01 - These two numeric characters identify the day of the month--in this case, the first  
                   day of the month. 
 
 0121 - These four numeric characters are the sequential  assignment of numbers  
                       specific to each lot received.  Each  day, the first lot logged receives the number  
                       “0101”; the  second lot receives the number “0102”, etc. 



 
As each sample is logged, individual sample numbers are created in sequential order, noted 
as the three-digit suffix following the lot number.  For example, four samples were received 
on May 10, 2008 for PCB analysis with the following client IDs:  AB100, AB101, AB102, 
AB103. 



Client ID - Lot No. - Sample No.  Analysis 
  AB100A8E100101-001       PCB 
  AB101A8E100101-002       PCB 
  AB102A8E100101-003      PCB 
  AB103A8E100101-004      PCB 
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If a client requests an MS/MSD for a sample(s), it is denoted in LIMS by an “S” for the MS and a 
“D” for the MSD. 



Work Order Numbers:  As each parameter is logged, a random unique 8-digit Work Order 
number is generated by LIMS.  For example, Work Order A5WE1-1-1C is described as follows:                           



  A5WE1 - The first five characters of the Work Order number identifies each  
                                       unique sample. 
 
  1           - The “modifier” indicates the run number.  This number will always be a   
                                       “1” at log-in.  However, additional modifier numbers may be generated  
                                       by the analytical lab groups when necessary (example: for a re-extract). 
 
  1C        - The “suffix” identifies a specific test for each sample, but is unique to  
                                       the test being performed on each sample. 



Each sample container representing the same sample (as indicated by the client ID) will have 
the same 5-digit Work Order number, along with a 3-digit suffix that corresponds to the bottle 
count (example: -001, -002, -003, etc.).  For example, if five containers are submitted for the 
same sample and the LIMS-generated Work Order number is CREE4, LIMS will generate five 
labels--CREE4-001, CREE4-002, CREE4-003, CREE4-004, and CREE4-005.  These numbers 
are used to track sample containers through the analytical process.   
 



23.3 Sample Acceptance Policy  



The laboratory has a written sample acceptance policy outlined in SOP NC-SC-005, Sample 
Receiving and Sample Control, that clearly outlines the circumstances under which samples 
must be accepted or rejected.  These include: 
 
• A COC filled out completely 
• Samples must be properly labeled 
• Proper sample containers with adequate volume for the analysis and necessary QC 
• Samples must be preserved according to the requirements of the requested analytical 



method  
• Sample holding times must be adhered to  
• All samples submitted for water/solid Volatile Organic analyses must have a Trip Blank 



submitted at the same time 
• The Project Manager must be notified if any sample is received in damaged condition. 



 
Data from samples which do not meet these criteria are flagged and the nature of the variation 
from policy is defined.  A copy of the sample acceptance policy is provided to each client prior to 
shipment of samples. 
 
Once sample acceptance is verified, the samples are logged into LIMS according to SOP  
NC-SC-005. 
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23.4 SAMPLE STORAGE  



In order to avoid deterioration, contamination or damage to a sample during storage and 
handling, from the time of receipt until all analyses are complete, samples are stored in 
refrigerators suitable for the sample matrix.  Metals samples may be unrefrigerated.  In addition, 
samples to be analyzed for volatile organic parameters are stored in separate refrigerators 
designated for volatile organic parameters only. Samples are never to be stored with reagents, 
standards, or materials that may create contamination.  
 



To ensure the integrity of the samples during storage, refrigerator blanks are maintained in the 
volatile sample refrigerators and analyzed every week. 
 
Access to the laboratory is controlled such that sample storage need not be locked at all times 
unless a project specifically demands it. Samples are accessible to laboratory personnel only.  
Visitors to the laboratory are prohibited from entering the refrigerator and laboratory areas 
unless accompanied by an employee of TestAmerica.   
 



23.5 HAZARDOUS SAMPLES AND FOREIGN SOILS  



All samples per SOP are treated as hazardous.  If any extra or known hazards are present in 
the sample, the sample is flagged and precautions / instructions are put in the comments.  
Hazardous samples are segregated out, and go into the waste stream profile for the nature of 
the hazard.  All soils--foreign and domestic--go to a USDA approved incinerator. 
 



23.6 SAMPLE SHIPPING 



In the event the laboratory needs to ship samples, the samples are placed in a cooler with 
enough ice to ensure the samples remain just above freezing and at or below 6.0°C during 
transit.  The samples are carefully surrounded by packing material to avoid breakage (yet 
maintain appropriate temperature). A trip blank is enclosed for those samples requiring 
water/solid volatile organic analyses.  The Chain-of-Custody form is signed by the Sample 
Control technician and attached to the shipping paperwork. Samples are generally shipped 
overnight express or hand-delivered by a TestAmerica courier to maintain sample integrity.  All 
personnel involved with shipping and receiving samples must be trained to maintain the proper 
Chain-of-Custody documentation and to keep the samples intact and on ice. The 
Environmental, Health and Safety Manual contains additional shipping requirements. 
 
Note:   If a client does not request trip blank analysis on the COC or other paperwork, the 
laboratory will not analyze the trip blanks that were supplied.  However, in the interest of good 
client service, the laboratory will advise the client at the time of sample receipt that it was noted 
that they did not request analysis of the trip blank; and that the laboratory is providing the 
notification to verify that they are not inadvertently omitting a key part of regulatory compliance 
testing.   
 



23.7 SAMPLE DISPOSAL  



Samples should be retained for a minimum of 30 days after the project report is sent; however, 
provisions may be made for earlier disposal of samples once the holding time is exceeded. 
Some samples are required to be held for longer periods based on regulatory or client 
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requirements (e.g., 60 days after project report is sent). The laboratory must follow the longer 
sample retention requirements where required by regulation or client agreement.  Several 
possibilities for sample disposal exist--the sample may be consumed completely during 
analysis, the sample may be returned to the customer or location of sampling for disposal, or 
the sample may be disposed of in accordance with the laboratory’s waste disposal procedures 
(SOP NC-SC-005, Sample Receiving and Sample Control).  All procedures in the laboratory 
Environmental, Health and Safety Manual are followed during disposal. Samples are normally 
maintained in the laboratory no longer than two months from receipt unless otherwise 
requested. Unused portions of samples found or suspected to be hazardous according to state 
or federal guidelines may be returned to the client upon completion of the analytical work.  
Waste disposal complies with all federal and state laws and regulations.   
 
If a sample is part of a known litigation, the affected legal authority, sample data user, and/or 
submitter of the sample must participate in the decision about the sample disposal.  All 
documentation and correspondence concerning the disposal decision process must be kept on 
file.  Pertinent information includes the date of disposal, nature of disposal (such as sample 
depletion, hazardous waste facility disposal, return to client), and names of individuals who 
conducted the arrangements and physically completed the task. Sample labels are destroyed 
through the disposal method, e.g., samples are incinerated.  A Waste Manifest is completed. 
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Figure 23-1. Example: Chain of Custody (COC) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sample
Date



Sample
Time



Sample
Type Matrix



# of
Cont.



          Non-Hazard                  Flammable                  Skin Irritant                  Poison B                  Unknown



Possible Hazard Identification



          Return To Client                  Disposal By Lab                  Archive For __________ Months



Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month)



Relinquished by:



Your Company Name here Carrier:



Sample Identification



Address
Lab Contact:



Site: 2 days



Special Instructions/QC Requirements & Comments:



Relinquished by:



Relinquished by:



Company:



Company:



Preservation Used:  1= Ice,  2= HCl;  3= H2SO4;  4= HNO3;  5=NaOH; 6= Other _____________



Date/Time:



Site Contact: Date:



Calendar ( C ) or Work Days (W)  __________



TAT if different from Below  __________(xxx) xxx-xxxx                              Phone



2 weeks



City/State/Zip



(xxx) xxx-xxxx                                FAX



TestAmerica North Canton



Chain of Custody Record
4101 Shuffle Drive N.W.



North Canton, OH    44720
phone 330-497-9396  fax 330-497-0772



1 week



Client Contact Project Manager:



Tel/Fax:
Analysis Turnaround Time



Filt
ere
d
Sa
mp
le



Project Name:



P O #



Company:



1 day



Received by:



Received by:



Received by:Company:



Company:



Company:



Date/Time:



Date/Time:
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Figure 23-2. 
 
Example:  Custody Seal 



 



 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 23-9 of 23-11 



 



Company Confidential & Proprietary 



Figure 23-3.   Example:  Internal Chain of Custody (COC) 
 



 
TestAmerica Laboratories, Inc. 



Sample Control Record 
 
Client: 
 
Lot Number: 
 
Case Number/SDG: 
 
Storage Location: 
 



Laboratory Sample ID Transferred By Date Entered Re moved Reason Date Returned 
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Figure 23-4.    Example:  Cooler Receipt Form  (Page 1)    
 



TestAmerica Cooler Receipt Form/Narrative                                  Lot Number:________________ ____ 
North Canton Facility  
Client ___________________________ Project _________________________ By _______________________ 



Cooler Received on ________________ 
FedEx    UPS    DHL    FAS   



Opened on ______________________                  (Signature) 
Stetson   Client Drop Off   TestAmerica Courier    Other _________    



TestAmerica Cooler # ___________   Multiple Coolers       Foam Box       Client Cooler  Other__________ 
1.   Were custody seals on the outside of the cooler(s)? Yes     No            Intact?    Yes     No     NA  
      If YES, Quantity_________________           Quantity Unsalvageable ______________ 
      Were custody seals on the outside of cooler(s) signed and dated?  Yes     No     NA   
      Were custody seals on the bottle(s)?  Yes     No    
       If YES, are there any exceptions? __________________________   
2.   Shipper’s packing slip attached to the cooler(s)?  Yes     No     
3.   Did custody papers accompany the sample(s)?  Yes   No    Relinquished by client?  Yes     No  
4.   Were the custody papers in the appropriate place?  Yes     No   
5.   Packing material used: Bubble Wrap       Foam          None   Other ___________________________ 
6.   Cooler temperature upon receipt _______ °C    See back of form for multiple coolers/temps  
METHOD: T IR   Other   ______________________ 
COOLANT: Wet Ice    Blue Ice    Dry Ice   Water         None   
7.   Did all bottles arrive in good condition (Unbroken)?  Yes     No   
8.   Could all bottle labels be reconciled with the COC?  Yes     No   
9.   Were sample(s) at the correct pH upon receipt?  Yes     No     NA   
10. Were correct bottle(s) used for the test(s) indicated?  Yes     No   
11. Were air bubbles >6 mm in any VOA vials?  Yes     No     NA   
12.  Sufficient quantity received to perform indicated analyses?                            Yes     No   
13.  Was a Trip Blank present in the cooler(s)?  Yes     No            Were VOAs on the COC?   Yes     No   
Contacted PM ___________ Date _________________ by ______________  via  Verbal   Voice Mail   Other  
Concerning_____________________________________________________________________________________ 
14.  CHAIN OF CUSTODY 
 The following discrepancies occurred: 



__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________ 



15.  SAMPLE CONDITION  
      Sample(s)______________________________ were received after the recommended holding time had expired. 
      Sample(s)____________________________________________________ were received in a broken container. 
      Sample(s)___________________________________were received with bubble >6 mm in diameter. (Notify PM). 
16.  SAMPLE PRESERVATION 
       Sample(s) _______________________________________________ were further preserved in Sample   
       Receiving to meet recommended pH level(s). Nitric Acid Lot # 100108-HNO3  - Sulfuric Acid Lot # 100108-H2SO4;  
       Sodium Hydroxide Lot # 073007-NaOH; Hydrochloric Acid Lot # 092006-HCl; Sodium Hydroxide and Zinc Acetate  
       Lot # 050205-(CH3COO)2ZN/NaOH.  What time was preservative added to sample(s)? _____________________ 



Client ID  pH Date Initials  
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Example:  Cooler Receipt Form  (Page 2)    
 



 
TestAmerica Cooler Receipt Form/Narrative 



North Canton Facility 
 



Client ID  pH Date Initials  
    
    
    
    
    
    
    
    
    
    
    
    



Cooler  Temp  °°°°C Method  Coolant  
    
    
    
    
    
    
    
    
    
Discrepancies Cont’d:   
    



    



    



    



    



    



 
 



   



    



 
 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 24-1 of 24-7 



 



Company Confidential & Proprietary 



SECTION 24  
 



ASSURING THE QUALITY OF TEST RESULTS 
(NELAC 5.5.9) 



 



24.1 OVERVIEW 



In order to assure our clients of the validity of their data, the laboratory continuously evaluates 
the quality of the analytical process. The analytical process is controlled not only by instrument 
calibration as discussed in Section 20, but also by routine process quality control measurements 
(e.g., Blanks, Laboratory Control Samples (LCS), Matrix Spikes (MS), duplicates (DUP), 
surrogates, Internal Standards (IS)).  These quality control checks are performed as required by 
the method or regulations to assess precision and accuracy.  In addition to the routine process 
quality control samples, Proficiency Testing (PT) Samples (concentrations unknown to 
laboratory) are analyzed to help ensure laboratory performance.        
 



24.2  CONTROLS 



Sample preparation or pre-treatment is commonly required before analysis.  Typical preparation 
steps include homogenization, grinding, solvent extraction, sonication, acid digestion, distillation, 
reflux, evaporation, drying and ashing.  During these pre-treatment steps, samples are arranged 
into discreet manageable groups referred to as preparation (prep) batches.  Prep batches provide 
a means to control variability in sample treatment.  Control samples are added to each prep batch 
to monitor method performance and are processed through the entire analytical procedure with 
investigative/field samples. 
 



24.3 NEGATIVE CONTROLS 



 
 



Table 24-1.  Example – Negative Controls 
Control Type Details 



Method Blanks (MB) are used to assess preparation and analysis for possible contamination during the preparation 
and processing steps.        



 The specific frequency of use for method blanks during the analytical sequence is defined in the 
specific standard operating procedure for each analysis. Generally it is 1 for each batch of 
samples; not to exceed 20 environmental samples. 



 The method blank is prepared from a clean matrix similar to that of the associated samples that is 
free from target analytes (e.g., Reagent water, Ottawa sand, glass beads, etc.) and is processed 
along with and under the same conditions as the associated samples. 
 
The method blank goes through all of the steps of the process (including as necessary: filtration, 
clean-ups, etc.). 



Calibration Blanks are prepared and analyzed along with calibration standards where applicable or injected at 
specifed frequencies throughout an analytical sequence. They are prepared using the same 
reagents that are used to prepare the standards. In some analyses the calibration blank may be 
included in the calibration curve.  These blanks may be termed Initial Calibration Blanks (ICB) or 
Continuing Calibration Blanks (CCB), 
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Table 24-1.  Example – Negative Controls 
Control Type Details 



Instrument Blanks are blank reagents or reagent water that may be processed during an analytical sequence in 
order to assess contamination in the analytical system. In general, instrument blanks are used to 
differentiate between contamination caused by the analytical system and that caused by the 
sample handling or sample prep process. Instrument blanks may also be inserted throughout the 
analytical sequence to minimize the effect of carryover from samples with high analyte content. 
 



Trip Blanks 1 are required to be submitted by the client with each shipment of samples requiring aqueous and 
solid volatiles analyses. Additionally, trip blanks may be prepared and analyzed for volatile 
analysis of air samples, when required by the client. A trip blank may be purchased (certified 
clean) or is prepared by the laboratory by filling a clean container with pure deionized water that 
has been purged to remove any volatile compounds.  Appropriate preservatives are also added 
to the container.  The trip blank is sent with the bottle order and is intended to reflect the 
environment that the containers are subjected to throughout shipping and handling and help 
identify possible sources if contamination is found.  The field sampler returns the trip blank in the 
cooler with the field samples.  



Field Blanks 1 are sometimes used for specific projects by the field samplers.  A field blank prepared in the field 
by filling a clean container with pure reagent water and appropriate preservative, if any, for the 
specific sampling activity being undertaken. (EPA OSWER)  
 



Equipment Blanks 1 are also sometimes created in the field for specific projects.  An equipment blank is a sample of 
analyte-free media which has been used to rinse common sampling equipment to check 
effectiveness of decontamination procedures. (NELAC) 



Holding Blanks also referred to as refrigerator or freezer blanks, are used to monitor the sample storage units for 
volatile organic compounds during the storage of VOA samples in the laboratory 



1 When known, these field QC samples should not be selected for matrix QC as it does not provide 
information on the behavior of the target compounds in the field samples.  Usually, the client sample ID 
will provide information to identify the field blanks with labels such as "FB", "EB", or "TB." 



Evaluation criteria and corrective action for these controls are defined in the specific standard 
operating procedure for each analysis. 



 



24.4 POSITIVE CONTROLS 



Control samples (e.g., QC indicators) are analyzed with each batch of samples to evaluate data 
based upon:   
 



1) Method Performance [Laboratory Control Sample (LCS) or Blank Spike (BS)], which 
entails both the preparation and measurement steps 



 
2) Matrix Effects (Matrix Spike (MS) or Sample Duplicate (MD, DUP), which evaluates 



field sampling accuracy, precision, representativeness, interferences, and the effect 
of the matrix on the method performed.   



 
Each regulatory program and each method within those programs specify the control samples 
that are prepared and/or analyzed with a specific batch. 
 
Note that frequency of control samples vary with specific regulatory, methodology, and project- 
specific criteria.  Complete details on method control samples are as listed in each analytical 
SOP.   
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24.4.1 Method Performance Control -  Laboratory Control Sample (LCS)  



24.4.1.1 The LCS measures the accuracy of the method in a blank matrix and assesses 
method performance independent of potential field sample matrix affects in a laboratory batch. 
 
24.4.1.2 The LCS is prepared from a clean matrix similar to that of the associated samples 
that is free from target analytes (for example: Reagent water, Ottawa sand, glass beads, etc.) 
and is processed along with and under the same conditions as the associated samples. The 
LCS is spiked with verified known amounts of analytes or is made of a material containing 
known and verified amounts of analytes, taken through all preparation and analysis steps along 
with the field samples.  Where there is no preparation taken for an analysis (such as in aqueous 
volatiles), or when all samples and standards undergo the same preparation and analysis 
process (such as Phosphorus), a calibration verification standard is reported as the LCS.     In 
some instances where there is no practical clean solid matrix available, aqueous LCS’s may be 
processed for solid matrices; final results may be calculated as mg/kg or ug/kg, assuming 100% 
solids and a weight equivalent to the aliquot used for the corresponding field samples, to facilitate 
comparison with the field samples. 
 
24.4.1.3 Certified pre-made reference material purchased from a NIST/A2LA accredited 
vendor may also be used for the LCS when the material represents the sample matrix or the 
analyte is not easily spiked (e.g., solid matrix LCS for metals, TDS, etc.). 
 
24.4.1.4  The specific frequency of use for LCS during the analytical sequence is defined in 
the specific standard operating procedure for each analysis.  It is generally one for each batch 
of sample--not to exceed 20 environmental samples.  
 
24.4.1.5  If the mandated or requested test method, or project requirements, do not specify the 
spiking components, the laboratory shall spike all reportable components to be reported in the 
Laboratory Control Sample (and Matrix Spike) where applicable, e.g., no spike of pH.  However, 
in cases where the components interfere with accurate assessment (such as simultaneously 
spiking chlordane, toxaphene and PCBs in Method 608), the test method has an extremely long 
list of components or components are incompatible, at a minimum, a representative number of 
the listed components (see below) shall be used to control the test method. The selected 
components of each spiking mix shall represent all chemistries, elution patterns and masses, 
permit specified analytes and other client requested components. However, the laboratory shall 
ensure that all reported components are used in the spike mixture within a two-year time period. 
 



24.4.1.5.1 For methods that have 1-10 target analytes, spike all components. 
 
24.4.1.5.2 For methods that include 11-20 target analytes, spike at least 10 or 80%, 
whichever is greater. 
 
24.4.1.5.3 For methods with more than 20 target analytes, spike at least 16 components. 
 
24.4.1.5.4 Exception: Due to analyte incompatibility in pesticides, Toxaphene and 
Chlordane are only spiked at client request based on specific project needs. 
 
24.4.1.5.5 Exception: Due to analyte incompatibility between the various PCB Aroclors, 
Aroclors 1016 and 1260 are used for spiking as they cover the range of all of the Aroclors.  
Specific Aroclors may be used by request on a project-specific basis. 
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24.5 SAMPLE MATRIX CONTROLS  



 
Table 24-2   Sample Matrix Control 



Control 
Type 



Details 



Matrix Spikes 
(MS) 



Use To assess the effect sample matrix of the spiked sample has on the precision and accuracy of the 
results generated by the method used;  
 



 Typical 
Frequency 1 



At a minimum, with each matrix-specific batch of samples processed, an MS is carried through the 
complete analytical procedure.  Unless specified by the client, samples used for spiking are 
randomly selected and rotated between different client projects.If the mandated or requested test 
method does not specify the spiking components, the laboratory shall spike all reportable 
components to be reported in the Laboratory Control Sample and Matrix Spike.  Refer to the 
method SOP for complete details 



 Description Essentially, a sample fortified with a known amount of the test analyte(s).    



Surrogate Use Measures method performance to sample matrix (organics only). 



 Typical 
Frequency 1 



Are added to all samples, standards, and blanks, for all organic chromatography methods except 
when the matrix precludes its use or when a surrogate is not available. The recovery of the 
surrogates is compared to the acceptance limits for the specific method.  Poor surrogate recovery 
may indicate a problem with sample composition and shall be reported, with data qualifiers, to the 
client whose sample produced poor recovery.   



 Description Are similar to matrix spikes except the analytes are compounds with properties that mimic the 
analyte of interest and are unlikely to be found in environment samples.  



Duplicates2 Use For a measure of analytical precision, with each matrix-specific batch of samples processed, a 
matrix duplicate (MD or DUP) sample, matrix spike duplicate (MSD), or LCS duplicate (LCSD) is 
carried through the complete analytical procedure.   



 Typical 
Frequency 1 



Duplicate samples are usually analyzed with methods that do not require matrix spike analysis.   



 Description Performed by analyzing two aliquots of the same field sample independently or an additional LCS. 



Internal 
Standards 



Use Are spiked into all environmental and quality control samples (including the initial calibration 
standards) to monitor the qualitative aspect of organic and some inorganic analytical measurements. 



 Typical 
Frequency 1 



All organic and ICP methods as required by the analytical method. 



 Description Used to correct for matrix effects and to help troubleshoot variability in analytical response and are 
assessed after data acquisition.  Possible sources of poor internal standard response are sample 
matrix, poor analytical technique or instrument performance. 



 



1 See the specific analytical SOP for type and frequency of sample matrix control samples. 
2 LCSD’s are normally not performed except when regulatory agencies or client specifications require them. The 
recoveries for the spiked duplicate samples must meet the same laboratory established recovery limits as the 
accuracy QC samples.  If an LCSD is analyzed both the LCS and LCSD must meet the same recovery criteria and be 
included in the final report.  The precision measurement is reported as “Relative Percent Difference” (RPD). Poor 
precision between duplicates (except LCS/LCSD) may indicate non-homogeneous matrix or sampling.   
 



24.6 ACCEPTANCE CRITERIA (CONTROL LIMITS)  



24.6.1 As mandated by the test method and regulation, each individual analyte in the LCS, 
MS, or Surrogate Spike is evaluated against the control limits published in the test method.  
Where there are no established acceptance criteria, the laboratory calculates in-house control 
limits with the use of control charts or, in some cases, utilizes client project-specific control 
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limits.  When this occurs, the regulatory or project limits will supersede the laboratory’s in-house 
limits.   
 
Note:   For methods, analytes, and matrices with very limited data (e.g., unusual matrices not 
analyzed often), interim limits are established using available data or by analogy to similar 
methods or matrices. 
 
Note:   For Ohio VAP the laboratory must implement Corrective Action procedures to resolve 
the deviation and limit qualification of the final results.  The laboratory is not permitted to 
deviate from its VAP approved SOP if it intends to attest under affidavit that the "results" are 
VAP certified.  When all corrective actions listed in the SOP have been exhausted, it may be 
necessary to use technical judgment in which case the decision process and rationale will be 
presented in the final report and/or affidavit and the data will be noted as ‘not VAP certified’ on 
the affidavit. 
 
24.6.2 Once control limits have been established, they are verified, reviewed, and updated if 
necessary on an annual basis unless the method requires more frequent updating.  Control 
limits are established per method (as opposed to per instrument) regardless of the number of 
instruments utilized. 
 
24.6.3 Laboratory-generated Percent Recovery acceptance (control) limits are generally 
established by taking + 3 Standard Deviations (99% confidence level) from the average 
recovery of a minimum of 20-30 data points (more points are preferred).  
 
24.6.3.1 Regardless of the calculated limit, the limit should be no tighter than the Calibration 
Verification (ICV/CCV), (unless the analytical method specifies a tighter limit).  
 
24.6.3.2  In-house limits cannot be any wider than those mandated in a regulated analytical 
method.  Client or contract required control limits are evlauted against the laboratory’s 
statistically derived control limits to determine if the data quality objectives (DQOs) an be 
achieved.  If laboratory control limits are not consistent with DQOs, then alternatives must be 
considered, such as method improvements or use of an alternate analytical method. 
 
24.6.3.3 The lowest acceptable recovery limit will be 10% (the analyte must be detectable and 
identifiable).  Exception:  The lowest acceptable recovery limit for Benzidine will be 5%, and the 
analyte must be detectable and identifiable. 
 
24.6.3.4 The maximum acceptable recovery limit will be 200%. 
 
24.6.3.5 The maximum acceptable RPD limit will be 30% for organic methods and 20% for 
inorganic methods.   The minimum RPD limit is 10%.  
 
24.6.3.6 If either the high or low end of the control limit changes by < 10% from previous, the 
control chart is visually inspected and, using professional judgment, they may be left unchanged 
if there is no affect on laboratory ability to meet the existing limits.  
 
24.6.4 The lab must be able to generate a current listing of their control limits and track 
when the updates are performed.  In addition, the laboratory must be able to recreate historical 
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control limits.  Refer to NC-QA-018, Statistical Evaluation of Data and Development of Control 
Charts, for details. 
 
24.6.4.1 One example:  The QA Department generates a Quality Control Limit Summary that 
contains tables that summarize the precision and accuracy acceptability limits for analyses.  
Unless otherwise noted, limits within these tables are laboratory generated.  Once reviewed and 
approved, the limits are entered into LIMS and are effective immediately.  The Quality 
Assurance department maintains an archive of all limits used within the laboratory. 
 
24.6.5 An LCS that is within the acceptance criteria establishes that the analytical system is 
in control and is used to validate the process.  Samples that are analyzed with an LCS with 
recoveries outside of the acceptance limits may be determined as out of control and should be 
re-analyzed if possible.  If re-analysis is not possible, then the results for all affected analytes for 
samples within the same batch must be qualified when reported.   The internal Corrective Action 
process (see Section 12) is also initiated if an LCS exceeds the acceptance limits.  Sample 
results may be qualified and reported without re-analysis if: 
 
24.6.5.1 The analyte results are below the reporting limit and the LCS is above the upper 
control limit. 
 
24.6.5.2 If the analytical results are above the relevant regulatory limit and the LCS is below 
the lower control limit.  
 
Note:   For Ohio VAP the laboratory must implement Corrective Action procedures to resolve 
the deviation and limit qualification of the final results.  The laboratory is not permitted to 
deviate from its VAP approved SOP if it intends to attest under affidavit that the "results" are 
VAP certified.  When all corrective actions listed in the SOP have been exhausted, it may be 
necessary to use technical judgment in which case the decision process and rationale will be 
presented in the final report and/or affidavit and the data will be noted as ‘not VAP certified’ on 
the affidavit. 
 
24.6.5.3 Or, for NELAC and Department Of Defense (DOD) work, there are an allowable 
number of Marginal Exceedances (ME): 
 



• <11 analytes   0 marginal exceedances are allowed.  
• 11 – 30 Analytes  1 marginal exceedance is allowed 
• 31-50 Analytes  2 marginal exceedances are allowed 
• 51-70 Analytes  3 marginal exceedances are allowed 
• 71-90 Analytes  4 marginal exceedances are allowed 
• > 90 Analytes   5 marginal exceedances are allowed 



 
24.6.5.3.1 Marginal exceedances are recovery exceedances between 3 SD and 4 SD from 
the mean recovery limit (NELAC).  



 
Note:   Use of Marginal Exceedances is not permitted for Ohio VAP. 
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24.6.5.3.2 Marginal exceedances must be random. If the same analyte exceeds the LCS 
control limit repeatedly, it is an indication of a systematic problem. The source of the error 
must be located and corrective action taken. The laboratory has a system to monitor 
marginal exceedances to ensure that they are random.  
 
24.6.5.3.3 Though marginal excedences may be allowed, the data must still be qualified to 
indicate it is outside of the normal limits.   



 
24.6.6 If the MS/MSDs do not meet acceptance limits, the MS/MSD and the associated 
spiked sample is reported with a qualifier for those analytes that do not meet limits.  If obvious 
preparation errors are suspected, or if requested by the client, unacceptable MS/MSDs are 
reprocessed and re-analyzed to prove matrix interference. A more detailed discussion of 
acceptance criteria and corrective action can be found in the lab’s method SOPs and in Section 
12.   
 
24.6.7 If a surrogate standard falls outside the acceptance limits, and if there is not obvious 
chromatographic matrix interference, re-analyze the sample to confirm a possible matrix effect.  
If the recoveries confirm or there was obvious chromatographic interference, results are 
reported from the original analysis and a qualifier is added.  If the re-analysis meets surrogate 
recovery criteria, the second run is reported (or both are reported if requested by the client).   
 
Note:   A more detailed discussion of acceptance criteria and corrective action can be found in 
the laboratory’s method SOPs and in Section 12.  
 



24.7 ADDITIONAL PROCEDURES TO ASSURE QUALITY CONTRO L 



24.7.1 The laboratory has written and approved method SOPs to assure the accuracy of the 
test method including calibration (see Section 20), use of certified reference materials (see 
Section 21), and use of PT samples (see Section 15). 
 
24.7.2 A discussion regarding MDLs, Limit of Detection (LOD), and Limit of Quantitation 
(LOQ) can be found in Section 19.  
 
24.7.3 Use of formulae to reduce data is discussed in the method SOPs and in Section 20.  
 
24.7.4 Selection of appropriate reagents and standards is included in Sections 9 and 21. 
 
24.7.5 A discussion on selectivity of the test is included in Section 5.  
 
24.7.6 Constant and consistent test conditions are discussed in Section 18.  
 
24.7.7 The laboratory sample acceptance policy is included in Section 23. 
 
 
 
 











Document No. NC-QAM-001 
Section Revision No.:  1 



Section Effective Date: 08/01/10 
Page 25-1 of 25-6 



 



Company Confidential & Proprietary 



SECTION 25 
 



REPORTING RESULTS 
(NELAC 5.5.10) 



 



25.1 OVERVIEW 



The results of each test are reported accurately, clearly, unambiguously, and objectively in 
accordance with State and Federal regulations as well as client requirements.  Analytical results 
are issued in a format that is intended to satisfy customer and laboratory accreditation 
requirements as well as provide the end user with the information needed to properly evaluate 
the results.  Where there is a conflict between client requests and laboratory ethics or regulatory 
requirements, the laboratory’s ethical and legal requirements are paramount, and the laboratory 
must work with the client during project setup to develop an acceptable solution.  Refer to 
Section 7.  
 
A variety of report formats are available to meet specific needs. 
 
In cases where a client asks for simplified reports, there must be a written request from the 
client. There still must be enough information that would show any analyses that were out of 
conformance (QC out of limits) and there should be a reference to a full report that is made 
available to the client.  
 
Review of reported data is included in Section 19.  
 



25.2 TEST REPORTS 



Analytical results are reported in a format that is satisfactory to the client and meets all 
requirements of applicable accrediting authorities and agencies.  A variety of report formats are 
available to meet specific needs.  The report is printed, reviewed, and signed by the appropriate 
Project Manager.  At a minimum, the standard laboratory report shall contain the following 
information: 
 
25.2.1 A report title with a “Sample Result” header. 
 
25.2.2 Each report cover page printed, which includes the laboratory name, address, and 
telephone number. 
 
25.2.3 A unique identification of the report (e.g., Work Order number) and on each page an 
identification in order to ensure the page is recognized as part of the report and a clear 
identification of the end.    
 
Note: Page numbers of report are represented at the bottom of each page.  The report is 
sequentially paginated.  The final page of the report is labeled as “End of Report”. 
 
25.2.4 A copy of the Chain-of-Custody (COC). 
 



• Any COCs involved with subcontracting are included. 
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• Any additional addenda to the report must be treated in a similar fashion so it is a 
recognizable part of the report and cannot accidentally get separated from the 
report (e.g., Sampling information).  



 
25.2.5 The name and address of client and a project name/number, if applicable. 
 
25.2.6 Client project manager or other contact 
 
25.2.7 Description and unambiguous identification of the tested sample(s) including the 
client identification code. 
 
25.2.8  Date of receipt of sample, date and time of collection, and date(s) of test 
preparation and performance, and time of preparation or analysis.  
 
25.2.9 Date reported or date of revision, if applicable 
 
25.2.10 Method of analysis including method code (EPA, Standard Methods, etc) 
 
25.2.11 Reporting limit 
 
25.2.12 Method detection limits (if requested) 
 
25.2.13 Definition of data qualifiers and reporting acronyms, e.g., ND 
 
25.2.14 Sample results 
 
25.2.15 QC data consisting of method blank, surrogate, LCS, and MS/MSD recoveries and 
control limits 
 
25.2.16 Condition of samples at receipt including temperature.  This may be accomplished in 
a narrative or by attaching sample login sheets (refer to Section 25.2.4 – Item 3, regarding 
additional addenda). 
 
25.2.17 A statement to the effect that the results relate only to the items tested and the 
sample as received by the laboratory. 
 
25.2.18 A signature and title of the person(s) accepting responsibility for the content of the 
report and date of issue.  Signatories are appointed by the Lab Director. 
 
25.2.19 When NELAC accreditation is required, the lab must certify that the test results meet 
all requirements of NELAC or provide reasons and/or justification if they do not.  
 
25.2.20 The laboratory includes a cover page.  
 
25.2.21 Where applicable, a narrative to the report that explains the issue(s) and corrective 
action(s) taken in the event that a specific accreditation or certification requirement was not met. 
 
25.2.22 When soil samples are analyzed, a specific identification as to whether soils are 
reported on a “wet weight” or “dry weight” basis.  
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25.2.23 Appropriate laboratory certification number for the state of origin of the sample, if 
applicable. 
 
25.2.24 If only part of the report is provided to the client (client requests some results before 
all of it is complete), it must be clearly indicated on the report, e.g., partial report, or how your 
lab identifies it.  A complete report must be sent once all of the work has been completed.  
 
25.2.25 Any non-TestAmerica subcontracted analysis results are provided as a separate 
report on the official letterhead of the subcontractor.  All TestAmerica subcontracting is clearly 
identified on the report as to which laboratory performed a specific analysis. 
 
Note:   Refer to the Corporate SOP on Electronic Reporting and Signature Policy CA-L-P-002 
for details on internally applying electronic signatures of approval. 
 
25.2.26 Reports for Ohio VAP work require a VAP affidavit be completed and included with 
the report.  
 
Note:   For additional information on Ohio VAP affidavits refer to OAC Rule 3745-300-04 and 
OAC Rule 3745-300-13(N), effective March 1, 2009. 
 



25.3 REPORTING LEVEL OR REPORT TYPE 



The laboratory offers two levels of quality control reporting. Each level, in addition to its own 
specific requirements, contains all the information provided in the preceding level. The 
packages provide the following information in addition to the information described above:  



 
• Standard report – all features in Section 25.2 



• Expanded deliverable – standard report presented on CLP-like forms and relevant 
calibration information.  All supporting raw data is supplied. 



In addition to the various levels of QC packaging, the laboratory also provides reports in diskette 
deliverable form.  Procedures used to ensure client confidentiality are outlined in Section 25.7. 
 
25.3.1 Electronic Data Deliverables (EDDs)  



 



EDDs are routinely offered as part of TestAmerica services.  TestAmerica North Canton offers a 
variety of EDD formats including (but not limited to) ADR, EQuIS, GISKey, Region 5, 
NJHAZsite, and a wide variety of client specific multi-file, Excel and flat file formats. 



 
EDD specifications are submitted to the IT Department by the PM for review and undergo the 
contract review process. Once the facility has committed to providing data in a specific 
electronic format, the coding of the format may need to be performed.  This coding is 
documented and validated.  The validation of the code is retained by the IT staff coding the 
EDD. 
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EDDs must be subject to a review to ensure their accuracy and completeness.  If EDD 
generation is automated, review may be reduced to periodic screening if the laboratory can 
demonstrate that it can routinely generate that EDD without errors. Any revisions to the EDD 
format must be reviewed until it is demonstrated that it can routinely be generated without 
errors.  If the EDD can be reproduced accurately and if all subsequent EDDs can be produced 
error-free, each EDD does not necessarily require a review. 
 



25.4 SUPPLEMENTAL INFORMATION FOR TEST  



The lab identifies any unacceptable QC analyses or any other unusual circumstances or 
observations such as environmental conditions and any non-standard conditions that may have 
affected the quality of a result.  This is typically in the form of a footnote or a qualifier and/or a 
narrative explaining the discrepancy in the front of the report.  
 
25.4.1 Numeric results with values outside of the calibration range, either high or low are 
qualified as ‘estimated’. 
 
25.4.2 Where quality system requirements are not met, a statement of compliance/non-
compliance with requirements and/or specifications is required, including identification of test 
results derived from any sample that did not meet NELAC sample acceptance requirements 
such as improper container, holding time, or temperature.  
 
25.4.3 Where applicable, a statement on the estimated uncertainty of measurements; 
information on uncertainty is needed when a client’s instructions so require. 
 
25.4.4 Opinions and Interpretations - The test report contains objective information, and 
generally does not contain subjective information such as opinions and interpretations.  If such 
information is required by the client, the Laboratory Director will determine if a response can be 
prepared. If so, the Laboratory Director will designate the appropriate member of the 
management team to prepare a response. The response must be fully documented, and 
reviewed by the Laboratory Director, before release to the client. There may be additional fees 
charged to the client at this time, as this is a non-routine function of the laboratory. 
 
When opinions or interpretations are included in the report, the laboratory provides an 
explanation as to the basis upon which the opinions and interpretations have been made.  
Opinions and interpretations are clearly noted as such and where applicable, a comment should 
be added suggesting that the client verify the opinion or interpretation with their regulator.    
 



25.5 ENVIRONMENTAL TESTING OBTAINED FROM SUBCONTRAC TORS 



If the laboratory is not able to provide the client the requested analysis, the samples would be 
subcontracted following the procedures outlined in the Corporate SOP CA-L-S-002, 
Subcontracting. 
 
Data reported from analyses performed by a subcontractor laboratory are clearly identified as 
such on the analytical report provided to the client. Results from a subcontract laboratory 
outside of the TestAmerica network are reported to the client on the subcontract laboratory’s 
original report stationary and the report includes any accompanying documentation. 
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25.6 CLIENT CONFIDENTIALITY  



In situations involving the transmission of environmental test results by telephone, facsimile, or 
other electronic means, client confidentiality must be maintained. 
 
TestAmerica will not intentionally divulge to any person (other than the client or any other 
person designated by the client in writing) any information regarding the services provided by 
TestAmerica or any information disclosed to TestAmerica by the client.  Furthermore, 
information known to be potentially endangering to national security or an entity’s proprietary 
rights will not be released.  
 
Note: This shall not apply to the extent that the information is required to be disclosed by 
TestAmerica under the compulsion of legal process.  TestAmerica will, to the extent feasible, 
provide reasonable notice to the client before disclosing the information. 
 
Note: Authorized representatives of an accrediting authority are permitted to make copies 
of any analyses or records relevant to the accreditation process, and copies may be removed 
from the laboratory for purposes of assessment. 
 
25.6.1 Report deliverable formats are discussed with each new client. If a client requests 
that reports be faxed or e-mailed, the reports are faxed with a cover sheet or e-mailed with the 
following note that includes a confidentiality statement similar to the following:  
 
“Confidentiality Notice: The information contained in this message is intended only for the use of 
the addressee, and may be confidential and/or privileged. If the reader of this message is not 
the intended recipient, or the employee or agent responsible to deliver it to the intended 
recipient, you are hereby notified that any dissemination, distribution or copying of this 
communication is strictly prohibited. If you have received this communication in error, please 
notify the sender immediately.” 
 



25.7 FORMAT OF REPORTS 



The format of reports is designed to accommodate each type of environmental test carried out 
and to minimize the possibility of misunderstanding or misuse. 
 



25.8 AMENDMENTS TO TEST REPORTS 



Corrections, additions, or deletions to reports are only made when justification arises through 
supplemental documentation. Justification is documented using the laboratory’s corrective 
action system (refer to Section 12).  
 
When the report is re-issued, a notation of “report reissue” is placed on the cover/signature 
page of the report or at the top of the narrative page with a brief explanation of reason for the 
reissue and a reference back to the lst final report generated. 
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25.9 POLICIES ON CLIENT REQUESTS FOR AMENDMENTS  



 
25.9.1 Policy on Data Omissions or Reporting Limit Increases  
 
Fundamentally, our policy is simply to not omit previously reported results (including data 
qualifiers) or to not raise reporting limits and report sample results as ND.  This policy has few 
exceptions.  Exceptions are: 
 
• Laboratory error  



• Sample identification is indeterminate (confusion between COC and sample labels).   



• An incorrect analysis (not analyte) was requested (e.g., COC lists 8315 but client wanted 
8310).   A written request for the change is required. 



• Incorrect limits reported based on regulatory requirements  



• The requested change has absolutely no possible impact on the interpretation of the 
analytical results and there is no possibility of the change being interpreted as 
misrepresentation by anyone inside or outside of our company.   



 
25.9.2 Multiple Reports  
 
TestAmerica does not issue multiple reports for the same work order where there is different 
information on each report (this does not refer to copies of the same report) unless required to 
meet regulatory needs and approved by QA.   
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Appendix 2.  Laboratory Method Listing 
 



Wet Chemistry Methods  1 
 



 
Analytical  



 
Fields of Testing  



Parameters  Matrix   CWA 
RCRA 



(SW846) Other  



Acidity Water  305. 2 
SM 2310 B 



-- -- 



Water  305. 2 
SM 2320 B 



  Alkalinity, 
Bicarbonate, 
Carbonate Solid  EPA 310.12 (M) -- -- 



Arsenic (ASV) Anodic 
Stripping Voltammetry 



Water  -- EPA 7063 -- 



Ash Content Solid  -- -- ASTM D29-74 



Biochemical Oxygen 
Demand, 



Carbonaceous 
Water  EPA 405.1 



SM 5210 B 
-- -- 



Water  EPA 300.0A EPA 9056A -- 



Waste  EPA 300.0A EPA 9056A -- Bromide 



Solid  EPA 300.0A (M) EPA 9056A -- 



Cation-Exchange 
Capacity 



Solid  -- EPA 9081 -- 



Water  EPA 410.4 
SM 5220D 



-- -- Chemical Oxygen 
Demand 



Waste  EPA 410.4 -- -- 



Water  EPA 300.0A 
EPA 325.22 



EPA 9056A 
EPA 9251 



EPA 325.22 



Waste  EPA 300.0A EPA 9056A -- Chloride 



Solid  EPA 300.0A (M) 
EPA 9056A 



EPA 9251(M) -- 



Water  EPA 3500-Cr-D EPA 7196A -- 



Waste  EPA 3500-Cr-D EPA 7196A -- Chromium, 
Hexavalent 



Solid  -- EPA 3060A 
EPA 7196A 



-- 



 
 1 Any matrix not listed is not applicable for the associated method 
 2 Removed from 40CFR 
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Fields of Testing  
Analytical  



Parameters  



 
Matrix  



 CWA 
RCRA 



(SW846) Other  



Water  EPA 120.1 
SM 2510B 



EPA 9050A -- 



Waste  EPA 120.1 EPA 9050A -- 
Specific Conductance 



Solid  -- EPA 9050A -- 



Chlorine, Residual Water  
EPA 330.52 



SM 3500 CL-G 
-- -- 



Water  EPA 335.12 
SM 4500 CN-G 



EPA 9012A -- Cyanide 
(Amenable) 



Solid  -- EPA 9012A -- 



Water  
SM 4500-CN E 



EPA 335.4 



335.2-CLP-M 



EPA 9012A 
 



--- 



Waste  -- EPA 9012A -- 



Cyanide 
(Total) 



Solid  -- EPA 9012A -- 



Cyanide (Weak and 
Dissociable) (Free) Water  SM 4500-CN I -- -- 



Dissolved Oxygen Water  360.12 
SM 4500 O-G 



-- -- 



Waste  -- EPA 1010 ASTM D93-9 
Flash Point 



Solid  -- EPA 1010 ASTM D93-9 



Water  
EPA 300.0A 
EPA 340.22 EPA 9056A 



SM 4500 F-C, 
ISE 



Waste  EPA 340.2 (M) 2 
EPA 300.0A (M) 



EPA 9056A -- Fluoride 



Solid  
EPA 340.2 (M) 2 
EPA 300.0A (M) 



EPA 9056A -- 



Iron, Ferrous & Ferric Water  SM 3500 FE D -- -- 



Hardness Water  EPA 130.22 -- SM 2340B 



Moisture Solid  --- EPA 160.3 (M) 
ASTM D2216-90 



--- 



Water  EPA 350.1 -- EPA 350.22 
Waste  EPA 350.1 -- EPA 350.22 
Solid  EPA 350.1 -- EPA 350.22 



Water  
SM 4500 NH3-B 



(Distillation) -- -- 



Water  SM 4500 NH3-E 
(Titration) 



-- -- 



Nitrogen, Ammonia 



Water  
SM 4500 NH3-F 



(ISE) -- -- 
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Fields of Testing Analytical  
Parameters  



 
Matrix  



 CWA 
RCRA 



(SW846) Other  



Water  EPA 300.0A EPA 9056A -- 



Waste  EPA 300.0A (M) EPA 9056A -- 
Nitrite 
(NO2) 



Solid  EPA 300.0A (M)  EPA 9056A -- 



Water  EPA 300.0A EPA 9056A SM 4500 NO3-E 



Waste  EPA 300.0A (M) EPA 9056A -- 
Nitrate 
(NO3) 



Solid  EPA 300.0A (M) -- -- 



Water  EPA 353.2 -- -- Nitrate plus Nitrite 
NO2/NO3 Waste  EPA 353.2 -- -- 



Water  EPA 351.3 -- SM 4500 NO3 
Waste  EPA 351.3  -- -- 



Total Kjeldahl 
Nitrogen (TKN) 



Solid  EPA 351.3 -- -- 
Water  EPA 1664A EPA 9071B -- 
Waste  EPA 1664A EPA 9071B -- 



Oil and Grease 
(Hexane Extractable 



Material) Solid  -- EPA 9071B -- 



Water  EPA 300.0A 
EPA 365.1 



EPA 9056A SM 4500 P-E 



Waste  EPA 300.0A (M) EPA 9056A -- 
Ortho-phosphate 



o-PO4 
Solid  EPA 300.0A (M) 



EPA 365.1  
EPA 9056A -- 



Water  EPA 150.12 EPA 9040B EPA 9041 
Waste  SM 4500 H-B EPA 9045C --  pH 
Solid  --- EPA 9045C -- 



Paint Filter Water  -- EPA 9095A -- 



Water  EPA 420.1 -- -- 
Waste  -- EPA 9065 -- Phenolics 
Solid  -- EPA 9065 -- 
Water  EPA 365.1 -- SM 4500 P-E 
Waste  EPA 365.1 -- -- 



Phosphorus 
(Total) 



Solid  EPA 365.1 -- -- 



Water  EPA 300.0A 
EPA 375.42 



EPA 9056A 
EPA 9038 



-- 



Waste  
EPA 300.0A (M) 



EPA 375.42 
EPA 9056A 
EPA 9038 



-- 
Sulfate 
(SO4) 



Solid  EPA 300.0A (M) 
EPA 9056A 



EPA 9038 (M) 
-- 
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Fields of Testing Analytical 
Parameters 



 



Matrix  CWA RCRA Other 



Sulfide Water  EPA 376.12 EPA 9030A 
SM 4500  



9030B/9034 



Water  EPA 415.12 EPA 9060 SM 5310 D 
Waste  -- EPA 9060 -- 



Total Organic 
Carbon 
(TOC) Solid  EPA 415.1 (M) EPA 9060 (M) Walkley-Black 



Water  -- EPA 9020B 
EPA 9023(EOX) 



EPA 450.1 



Waste  -- -- -- 
Total Organic Halides 



(TOX) 
Solid  -- EPA 9020B -- 



Water  EPA 1664A (SGT-
HEM) 



EPA 9071B -- 



Waste  
EPA 1664A (SGT-



HEM) 
EPA 9071B -- 



Total Petroleum 
Hydrocarbons 



Solid  -- EPA 9071B -- 
Water  EPA 160.3 -- -- 
Waste  EPA 160.3 -- -- Total Solids 
Solid  EPA 160.3 (M) -- -- 



Total Dissolved Solids Water  EPA 160.1 -- 2540E 



Total Suspended 
Solids 



Water  EPA 160.2 --- 2540E 



Volatile and 
Volatile Suspended 



Solids 
Water  EPA 160.4 -- -- 



Settleable Solids Water  EPA 160.5 -- -- 



Turbidity Water  EPA 180.1 -- -- 
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Methods for Mercury by Cold Vapor Atomic Absorption  



 



 Fields of Testing Analytical 
Parameters Matrix  CWA RCRA 



(SW846) Other 



Water  EPA 245.1 EPA 7470A -- 



TCLP Leachate  -- EPA 7470A -- 



Waste  -- EPA 7471A -- 



Mercury 
(CVAA) 



Solid  EPA 254.5 EPA 7471A -- 



 
 
 



 
Methods for Mercury by Cold Vapor Atomic Fluororesc ence  



 



 Fields of Testing Analytical 
Parameters Matrix  CWA RCRA 



(SW846) Other 



Mercury,  
Low Level 
(CVAFS) 



Water  -- -- EPA 1631E 



 
 



Methods for Metals by ICP and ICPMS 
 



 
Analytical  



 Fields of Testing  



Parameters  Matrix   CWA 
RCRA 



(SW846) Other  



Water  EPA 200.7 
 



EPA 6010B 
 



--- 



Waste  --- 
EPA 6010B 



 
--- 



 Metals by ICP 
analysis 



Solid  
EPA 200.7 



 
EPA 6010B 



 --- 



Water  EPA 200.8 EPA 6020 --- 



Waste  --- EPA 6020 --- Metals by 
ICPMS analysis 



Solid  EPA 200.8 
 



EPA 6020 
--- 
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Metals Sample Preparation Methods  
 



Fields of Testing Analytical 
Parameters  



 
Matrix  



 CWA 
RCRA 



(SW846) Other  



Water  --- EPA 1311 --- 



Waste  --- EPA 1311 --- 



Toxicity 
Characteristic 



Leaching 
Procedure 



(TCLP) Solid  --- EPA 1311 --- 



Water  EPA 200.7 EPA 3005A  
EPA 3010A 



--- 



TCLP Leachate  --- EPA 3010A --- 



Waste  --- EPA 3050B --- 
ICP Metals 



Solid  --- EPA 3050B --- 



Water  EPA 200.8 EPA 3010A --- 



TCLP  --- EPA 3010A --- 



Waste  --- EPA 3050B --- 



ICPMS 
Metals 



Solid  --- EPA 3050B --- 



Water  EPA 245.1 EPA 7470A --- 



TCLP Leachate  --- EPA 7470A --- 



Waste  --- EPA 7471A --- 



CVAA 
Mercury 



Solid  --- EPA 7471A  



CVAFS 
Mercury 



Low Level 
Water  --- --- EPA 1631E 
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Organic Sample Preparation Methods 
 



Analytical  Fields of Testing  



Parameters 



 
Matrix  



 CWA RCRA (SW846) Other  



Water  EPA 624 EPA 5030B --- 



Waste  --- 
EPA 5030B 
EPA 5035 



--- Volatiles 
by GC/MS 



Solid  --- 
EPA 5035 



EPA 5035A --- 



Water  EPA 601 EPA 5030B --- 



Waste  --- EPA 5030B 
EPA 5035 --- 



Halogenated 
Volatiles 
by GC 



Solid  --- EPA 5035  
EPA 5035A 



--- 



Water  EPA 602 EPA 5030B --- 



Waste  --- 
EPA 5030B 
EPA 5035 



--- 
Aromatic 
Volatiles 
by GC 



Solid  --- EPA 5035 
EPA 5035A 



--- 



Water  EPA 625 EPA 3510C 
EPA 3520C 



--- 



TCLP 
Leachate  --- 



EPA 3510C 
EPA 3520C --- 



Waste  --- 



EPA 3550B 
EPA 3540C 
EPA 3580A 
EPA 3541 



--- 



Semivolatiles 
by GC/MS 



Solid  --- 
EPA 3550B 
EPA 3540C 
EPA 3541 



--- 



Water  EPA 608 EPA 3510C 
EPA 3520C --- 



TCLP 
Leachate  --- 



EPA 3510C 
EPA 3520C --- 



Waste  --- 



EPA 3550B 
EPA 3540C 
EPA 3580A 
EPA 3541 



--- 



Pesticides/PCBs 
by GC 



Solid  --- 
EPA 3550B 
EPA 3540C 
EPA 3541 



--- 
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Fields of Testing Analytical 
Parameters 



 
Matrix 



 CWA RCRA (SW846) Other 



Water  EPA 615 EPA 8151A --- 



Waste  --- EPA 8151A --- 
Herbicides 



by GC 



Solid  --- EPA 8151A --- 



Water  --- EPA 5030B WI GRO 



Waste  --- 
EPA 5030B 
EPA 5035 WI GRO 



Total Petroleum 
Hydrocarbons 



(Gasoline Range) by 
GC 



Solid  --- EPA 5035 
EPA 5035 



WI GRO 



Water  --- EPA 3510C 
EPA 3520C 



WI DRO 



TCLP 
Leachate 



 --- EPA 3510C 
EPA 3520C 



--- 



Waste  --- 
EPA 3550B 
EPA 3580A 



WI DRO 



Total Petroleum 
Hydrocarbons 



 (Diesel Range) 
by GC 



Solid  --- EPA 3550B WI DRO 
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Organic Methods of Analysis  



 



Fields of Testing  Analytical  
Parameters  



 
Matrix  



 CWA RCRA (SW846) Other  



Water  EPA 624 EPA 8260B --- 



Waste  --- EPA 8260B --- 
Volatiles 



by GC/MS 



Solid  --- EPA 8260B --- 



Water  EPA 601 EPA 8021B --- 



Waste  --- EPA 8021B --- 
Halogenated 



Volatiles 
by GC 



Solid  --- EPA 8021B --- 



Water  EPA 602 EPA 8021B --- 



Waste  --- EPA 8021B --- 
Aromatic 
Volatiles 
by GC 



Solid  --- EPA 8021B --- 



Water  EPA 625 EPA 8270C  



Waste  --- EPA 8270C --- 
Semivolatiles 



by GC/MS 



Solid  --- EPA 8270C --- 



Water  EPA 608 
Pesticides 8081A 



PCBs 8082 
--- 



TCLP Leachate  --- Pesticides 8081A 
PCBs 8082 



--- 



Waste  --- Pesticides 8081A 
PCBs 8082 



--- 



Pesticides/PCBs 
by GC 



Solid  --- Pesticides 8081A 
PCBs 8082 



--- 
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Fields of Testing  Analytical 
Parameters Matrix 



 CWA RCRA (SW846) Other 



Water  --- EPA 8151A --- 



TCLP Leachate  --- EPA 8151A --- 



Waste  --- EPA 8151A --- 



Phenoxyacid 
Herbicides  



by GC 



Solid  --- EPA 8151A --- 



Water  --- EPA 8015B (M) WI GRO 



Waste  --- EPA 8015B (M) --- 
Gasoline Range 



Organics  
by GC 



Solid  --- EPA 8015B (M) WI GRO 



Water  --- EPA 8015B (M) WI DRO 
Total Petroleum 
Hydrocarbons 
(Diesel Range) 



by GC/FID Waste  --- EPA 8015B (M) --- 



Dissolved Gases 
RSK-175 Water  --- --- SOP 



Formaldehyde 
Carbonyl 



Compounds 
Water  --- EPA 8315 --- 
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Appendix 3.    Glossary/Acronyms 
 
 
Glossary  
 
Acceptance Criteria: 
Specified limits placed on characteristics of an item, process, or service defined in requirement 
documents.  (ASQC) 
 
Accreditation: 
The process by which an agency or organization evaluates and recognizes a laboratory as 
meeting certain predetermined qualifications or standards, thereby accrediting the laboratory.  In 
the context of the National Environmental Laboratory Accreditation Program (NELAP), this 
process is a voluntary one.  (NELAC) 



 
Accrediting Authority: 
The Territorial, State, or Federal Agency having responsibility and accountability for 
environmental laboratory accreditation and which grants accreditation (NELAC) [1.5.2.3] 
 
Accuracy:   
The degree of agreement between an observed value and an accepted reference value.  
Accuracy includes a combination of random error (precision) and systematic error (bias) 
components which are due to sampling and analytical operations; a data quality indicator. 
(QAMS) 
 
Analyst: 
The designated individual who performs the “hands-on” analytical methods and associated 
techniques and who is the one responsible for applying required laboratory practices and other 
pertinent quality controls to meet the required level of quality.  (NELAC) 
 
Assessment: 
The evaluation process used to measure or establish the performance, effectiveness, and 
conformance of an organization and/or its systems to defined criteria (to the standards and 
requirements of NELAC).  (NELAC) 
 
Assessment Criteria: 
The measures established by NELAC and applied in establishing the extent to which an 
applicant is in conformance with NELAC requirements.  (NELAC) 
 
Assessment Team: 
The group of people authorized to perform the on-site inspection and proficiency testing data 
evaluation required to establish whether an applicant meets the criteria for NELAP accreditation.  
(NELAC) 
 
Assessor: 
One who performs on-site assessments of accrediting authorities and laboratories’ capability 
and capacity for meeting NELAC requirements by examining the records and other physical 
evidence for each one of the tests for which accreditation has been requested.  (NELAC) 
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Audit: 
A systematic evaluation to determine the conformance to quantitative and qualitative 
specifications of some operational function or activity.   
 
Batch: 
Environmental samples which are prepared and/or analyzed together with the same process 
and personnel, using the same lot(s) of reagents.  A preparation batch is composed of one to 20 
environmental samples of the same matrix, meeting the above mentioned criteria and with a 
maximum time between the start of processing of the first and last sample in the batch to be 24 
hours.  An analytical batch is composed of prepared environmental samples (extracts, 
digestates or concentrates) and /or those samples not requiring preparation, which are analyzed 
together as a group using the same calibration curve or factor.  An analytical batch can include 
samples originating from various environmental matrices and can exceed 20 samples. (NELAC 
Quality Systems Committee) 
 
Blank: 
A sample that has not been exposed to the analyzed sample stream in order to monitor 
contamination during sampling, transport, storage or analysis. The blank is subjected to the 
usual analytical and measurement process to establish a zero baseline or background value 
and is sometimes used to adjust or correct routine analytical results. (ASQC) 
 
Blind Sample: 
A sample for analysis with a composition known to the submitter.  The analyst/laboratory may 
know the identity of the sample but not its composition.  It is used to test the analyst’s or 
laboratory’s proficiency in the execution of the measurement process. 
 
Calibration: 
To determine, by measurement or comparison with a standard, the correct value of each scale 
reading on a meter, instrument, or other device.  The levels of the applied calibration standard 
should bracket the range of planned or expected sample measurements.  (NELAC) 
 
Calibration Curve:  
The graphical relationship between the known values, such as concentrations, of a series of 
calibration standards and their instrument response.  (NELAC) 
 
Calibration Method: 
A defined technical procedure for performing a calibration.  (NELAC) 
 
Calibration Standard: 
A substance or reference material used to calibrate an instrument (QAMS) 
 
Certified Reference Material (CRM): 
A reference material one or more of whose property values are certified by a technically valid 
procedure, accompanied by or traceable to a certificate or other documentation which is issued 
by a certifying body.  (ISO Guide 30–2.2) 
 
Chain-of-Custody: 
An unbroken trail of accountability that ensures the physical security of samples and includes 
the signatures of all who handle the samples.  (NELAC) [5.12.4] 
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Clean Air Act: 
The enabling legislation in 42 U>S>C> 7401 et seq., Public Law 91-604, 84 Stat. 1676 Pub. L. 
95-95, 91 Stat., 685 and Pub. L. 95-190, 91 Stat., 1399, as amended, empowering EPA to 
promulgate air quality standards, monitor and enforce them.  (NELAC) 
 
Comprehensive Environmental Response, Compensation and Liability Act 
(CERCLA/SUPERFUND): 
The enabling legislation in 42 U.S.C. 9601-9675 et seq., as amended by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), 42 U.S.C. 9601 et seq., to eliminate the 
health and environmental threats posed by hazardous waste sites.  (NELAC) 
 
Compromised Samples: 
Those samples which are improperly sampled, insufficiently documented (chain of custody and 
other sample records and/or labels), improperly preserved, collected in improper containers, or 
exceeding holding times when delivered to a laboratory.  Under normal conditions, 
compromised samples are not analyzed.  If emergency situation require analysis, the results 
must be appropriately qualified.  (NELAC) 
 
Confidential Business Information (CBI): 
Information that an organization designates as having the potential of providing a competitor 
with inappropriate insight into its management, operation or products.  NELAC and its 
representatives agree to safeguarding identified CBI and to maintain all information identified as 
such in full confidentiality. 
 
Confirmation: 
Verification of the identity of a component through the use of an approach with a different 
scientific principle from the original method.  These may include, but are not limited to: 
 



Second column confirmation 
Alternate wavelength 
Derivatization 
Mass spectral interpretation 
Alternative detectors or 
Additional Cleanup procedures 



 (NELAC) 
 
Conformance: 
An affirmative indication or judgment that a product or service has met the requirements of the 
relevant specifications, contract, or regulation; also the state of meeting the requirements.  
(ANSI/ASQC E4-1994) 
 
Correction:  
Actions necessary to correct or repair analysis specific non-conformances.   The acceptance 
criteria for method specific QC and protocols as well as the associated corrective actions.  The 
analyst will most frequently be the one to identify the need for this action as a result of 
calibration checks and QC sample analysis.  No significant action is taken to change behavior, 
process or procedure.  
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Corrective Action: 
The action taken to eliminate the causes of an existing nonconformity, defect or other 
undesirable situation in order to prevent recurrence.  (ISO 8402) 
 
Data Audit: 
A qualitative and quantitative evaluation of the documentation and procedures associated with 
environmental measurements to verify that the resulting data re of acceptable quality (i.e., that 
they meet specified acceptance criteria).  (NELAC) 
 
Data Reduction: 
The process of transforming raw data by arithmetic or statistical calculations, standard curves, 
concentration factors, etc., and collation into a more useable form.  (EPA-QAD) 
 
Deficiency: 
An unauthorized deviation from acceptable procedures or practices, or a defect in an item.  
(ASQC) 
 
Detection Limit: 
The lowest concentration or amount of the target analyte that can be identified, measured, and 
reported with confidence that the analyte concentration is not a false positive value. See Method 
Detection Limit. (NELAC) 
 
Document Control: 
The act of ensuring that documents (and revisions thereto) are proposed, reviewed for 
accuracy, approved for release by authorized personnel, distributed properly, and controlled to 
ensure use of the correct version at the location where the prescribed activity if performed.  
(ASQC) 
 
Duplicate Analyses: 
The analyses or measurements of the variable of interest performed identically on two 
subsamples of the same sample.  The results from duplicate analyses are used to evaluate 
analytical or measurement precision but not the precision of sampling, preservation or storage 
internal to the laboratory.  (EPA-QAD) 
 
Equipment Blank: 
Sample of analyte-free media which has been used to rinse common sampling equipment to 
check effectiveness of decontamination procedures.  (NELAC) 
 
External Standard Calibration: 
Calibrations for methods that do not utilize internal standards to compensate for changes in 
instrument conditions. 
 
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA): 
The enabling legislation under 7 U.S.C. 135 et seq., as amended, that empowers the EPA to 
register insecticides, fungicides, and rodenticides.  (NELAC) 
 
Federal Water Pollution Control Act (Clean Water Act, CWA): 
The enabling legislation under 33 U.S.C. 1251 et seq., Public Law 92-50086 Stat 816, that 
empowers EPA to set discharge limitations, write discharge permits, monitor, and bring 
enforcement action for non-compliance.  (NELAC) 
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Field Blank: 
Blank prepared in the field by filing a clean container with pure de-ionized water and appropriate 
preservative, if any, for the specific sampling activity being undertaken (EPA OSWER) 
 
Field of Testing: 
NELAC’s approach to accrediting laboratories by program, method and analyte.  Laboratories 
requesting accreditation for a program-method-analyte combination or for an up-dated/improved 
method are required to submit to only that portion of the accreditation process not previously 
addressed (see NELAC, section 1.9ff).  (NELAC) 
 
Finding: 
An assessment conclusion that identifies a condition having a significant effect on an item or 
activity.  As assessment finding is normally a deficiency and is normally accompanied by 
specific examples of the observed condition.  (NELAC) 
 
Holding Times (Maximum Allowable Holding Times): 
The maximum times that samples may be held prior to analyses and still be considered valid or 
not compromised.  (40 CFR Part 136) 
 
Inspection: 
An activity such as measuring, examining, testing, or gauging one or more characteristics of an 
entity and comparing the results with specified requirements in order to establish whether 
conformance is achieved for each characteristic.  (ANSI/ASQC E4-1994) 
 
Internal Standard: 
A known amount of standard added to a test portion of a sample and carried through the entire 
measurement process as a reference for evaluating and controlling the precision and bias of the 
applied analytical test method. (NELAC) 
 
Internal Standard Calibration: 
Calibrations for methods that utilize internal standards to compensate for changes in instrument 
conditions. 
 
Instrument Blank: 
A clean sample (e.g., distilled water) processed through the instrumental steps of the 
measurement process; used to determine instrument contamination.  (EPA-QAD) 
 
Instrument Response: 
Instrument response is normally expressed as either peak area or peak height however it may 
also reflect a numerical representation of some type of count on a detector (e.g. Photomultiplier 
tube, or Diode array detector) and is used in this document to represent all types. 
 
Laboratory: 
A defined facility performing environmental analyses in a controlled and scientific manner.  
(NELAC) 
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Laboratory Control Sample (however named, such as laboratory fortified blank, spiked blank, or 
QC check sample): 
A sample matrix, free from the analytes of interest, spiked with verified known amounts of 
analytes or a material containing known and verified amounts of analytes, taken through all 
preparation and analysis steps.  Where there is no preparation taken for an analysis (such as in 
aqueous volatiles), or when all samples and standards undergo the same preparation and 
analysis process (such as Phosphorus), there is no LCS.  It is generally used to establish intra-
laboratory or analyst specific precision and bias or to assess the performance of all or a portion 
of the measurement system. 
 
An LCS must be prepared at a minimum of 1 per batch of 20 or less samples per matrix type 
per sample extraction or preparation method except for analytes for which spiking solutions are 
not available such as total suspended solids, total dissolved solids, total volatile solids, total 
solids, pH, color, odor, temperature, dissolved oxygen or turbidity. The results of these samples 
must be used to determine batch acceptance. 
 
Note: NELAC standards allow a matrix spike to be used in place of this control as long as the 
acceptance criteria are as stringent as for the LCS.  (NELAC) 
 
Laboratory Duplicate: 
Aliquots of a sample taken from the same container under laboratory conditions and processed 
and analyzed independently.  (NELAC) 
 
Least Squares Regression (1st Order Curve): 
The least squares regression is a mathematical calculation of a straight line over two axes.  The 
y axis represents the instrument response (or Response ratio) of a standard or sample and the 
x axis represents the concentration.  The regression calculation will generate a correlation 
coefficient (r) that is a measure of the "goodness of fit" of the regression line to the data. A value 
of 1.00 indicates a perfect fit.  In order to be used for quantitative purposes, r must be greater 
than or equal to 0.99 for organics and 0.995 for inorganics.  
 
Limit of Detection (LOD): 
An estimate of the minimum amount of a substance that an analytical process can reliably 
detect.  An LOD is analyte- and matrix-specific and may be laboratory dependent.  (Analytical 
Chemistry, 55, p.2217, December 1983, modified)  See also Method Detection Limit. 
 
Matrix: 
The component or substrate that contains the analyte of interest.  For purposes of batch and 
QC requirement determinations, the following matrix distinctions must  be used: 
 



Aqueous:  Any aqueous sample excluded from the definition of Drinking Water matrix or 
Saline/Estuarine source.  Includes surface water, groundwater, effluents, and TCLP or 
other extracts. 
 
Drinking Water:  any aqueous sample that has been designated as a potable or potential 
potable water source. 
 
Saline/Estuarine:  any aqueous sample from an ocean or estuary, or other salt water 
source such as the Great Salt Lake. 
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Non-aqueous Liquid:  any organic liquid with ,15% settleable solids. 
 
Biological Tissue:  any sample of a biological origin such as fish tissue, shellfish, or plant 
material.  Such samples must be grouped according to origin. 
 
Solids:  includes soils, sediments, sludges, and other matrices with .15% settleable 
solids. 
 
Chemical Waste:  a product or by-product of an industrial process that results in a matrix 
not previously defined. 
 
Air:  whole gas or vapor samples including those contained in flexible or rigid wall 
containers and the extracted concentrated analytes of interest from a gas or vapor that 
are collected with a sorbant tube, impinger solution, filter, or other device. (NELAC) 
 



Matrix Spike (spiked sample or fortified sample): 
Prepared by adding a known mass of target analyte to a specified amount of matrix sample for 
which an independent estimate of target analyte concentration is available.  Matrix spikes are 
used, for example, to determine the effect of the matrix on a method's recovery efficiency.  
Matrix spikes must be performed at a frequency of one in 20 samples per matrix type per 
sample extraction or preparation method except for analytes for which spiking solutions are not 
available such as, total suspended solids, total dissolved solids, total volatile solids, total solids, 
pH, color, odor, temperature, dissolved oxygen or turbidity. The selected sample(s) must  be 
rotated among client samples so that various matrix problems may be noted and/or addressed. 
Poor performance in a matrix spike may indicate a problem with the sample composition and 
must be reported to the client whose sample was used for the spike.  (QAMS) 



 
Matrix Spike Duplicate (spiked sample or fortified sample duplicate): 
A second replicate matrix spike is prepared in the laboratory and analyzed to obtain a measure 
of the precision of the recovery for each analyte.  Matrix spike duplicates or laboratory 
duplicates must be analyzed at a minimum of 1 in 20 samples per matrix type per sample 
extraction or preparation method. The laboratory must document their procedure to select the 
use of an appropriate type of duplicate. The selected sample(s) must be rotated among client 
samples so that various matrix problems may be noted and/or addressed. Poor performance in 
the duplicates may indicate a problem with the sample composition and must be reported to the 
client whose sample was used for the duplicate.  (QAMS) 
 
Method Blank: 
A sample of a matrix similar to the batch of associated samples (when available) that is free 
from the analytes of interest and is processed simultaneously with and under the same 
conditions as samples through all steps of the analytical procedures, and in which no target 
analytes or interferences are present at concentrations that impact the analytical results for 
sample analyses.  (NELAC) 
 
Method Detection Limit: 
The minimum concentration of a substance (an analyte) that can be measured and reported 
with 99% confidence that the analyte concentration is greater than zero and is determined from 
analysis of a sample in a given matrix containing the analyte.  (40 CFR Part 136, Appendix B) 
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National Environmental Laboratory Accreditation Conference (NELAC): 
A voluntary organization of State and Federal environmental officials and interest groups 
purposed primarily to establish mutually acceptable standards for accrediting environmental 
laboratories.  A subset of NELAP.  (NELAC)    
 
National Environmental Laboratory Accreditation Program (NELAP): 
The overall National Environmental Laboratory Accreditation Program of which NELAC is a part.  
(NELAC) 
 
Negative Control: 
Measures taken to ensure that a test, its components, or the environment do not cause 
undesired effects, or produce incorrect test results.  (NELAC) 
 
NELAC Standards: 
The plan of procedures for consistently evaluating and documenting the ability of laboratories 
performing environmental measurements to meet nationally defined standards established by 
the National Environmental Laboratory Accreditation Conference.  (NELAC) 
 
Performance Audit: 
The routine comparison of independently obtained qualitative and quantitative measurement 
system data with routinely obtained data in order to evaluate the proficiency of an analyst or 
laboratory.  (NELAC) 
 
Performance Based Measurement System (PBMS): 
A set of processes wherein the data quality needs, mandates or limitations of a program or 
project are specified and serve as criteria for selecting appropriate test methods to meet those 
needs in a cost-effective manner.  (NELAC) 
 
Positive Control: 
Measures taken to ensure that a test and/or its components are working properly and producing 
correct or expected results from positive test subjects.  (NELAC) 
 
Precision: 
The degree to which a set of observations or measurements of the same property, obtained 
under similar conditions, conform to themselves; a data quality indicator.  Precision is usually 
expressed as standard deviation, variance or range, in either absolute or relative terms.  
(NELAC) 
 
Preservation: 
Refrigeration and/or reagents added at the time of sample collection (or later) to maintain the 
chemical and/or biological integrity of the sample.  (NELAC) 
 
Proficiency Testing: 
A means of evaluating a laboratory’s performance under controlled conditions relative to a given 
set of criteria through analysis of unknown samples provided by an external source.  (NELAC) 
[2.1] 
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Proficiency Testing Program: 
The aggregate of providing rigorously controlled and standardized environmental samples to a 
laboratory for analysis, reporting of results, statistical evaluation of the results and the collective 
demographics and results summary of all participating laboratories.  (NELAC) 
 
Proficiency Test Sample (PT): 
A sample, the composition of which is unknown to the analyst and is provided to test whether 
the analyst/laboratory can produce analytical results within specified acceptance criteria.  
(QAMS) 
 
Quality Assurance: 
An integrated system of activities involving planning, quality control, quality assessment, 
reporting and quality improvement to ensure that a product or service meets defined standards 
of quality with a stated level of confidence.  (QAMS) 
 
Quality Assurance [Project] Plan (QAPP): 
A formal document describing the detailed quality control procedures by which the quality 
requirements defined for the data and decisions pertaining to a specific project are to be 
achieved.  (EAP-QAD) 
 
Quality Control: 
The overall system of technical activities which purpose is to measure and control the quality of 
a product or service so that it meets the needs of users.  (QAMS) 
 
Quality Control Sample: 
An uncontaminated sample matrix spiked with known amounts of analytes from a source 
independent from the calibration standards.  It is generally used to establish intra-laboratory or 
analyst specific precision and bias or to assess the performance of all or a portion of the 
measurement system.  (EPA-QAD) 
 
Quality Manual: 
A document stating the management policies, objectives, principles, organizational structure 
and authority, responsibilities, accountability, and implementation of an agency, organization, or 
laboratory, to ensure the quality of its product and the utility of its product to its users.  (NELAC) 
 
Quality System: 
A structured and documented management system describing the policies, objectives, 
principles, organizational authority, responsibilities, accountability, and implementation plan of 
an organization for ensuring quality in its work processes, products (items), and services.  The 
quality system provides the framework for planning, implementing, and assessing work 
performed by the organization and for carrying out required QA and QC (ANSI/ASQC-E-41994) 
 
Quantitation Limits: 
The maximum or minimum levels, concentrations, or quantities of a target variable (e.g., target 
analyte) that can be quantified with the confidence level required by the data user.  (NELAC) 
 
Range: 
The difference between the minimum and the maximum of a set of values.  (EPA-QAD) 
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Reagent Blank (method reagent blank): 
A sample consisting of reagent(s), without the target analyte or sample matrix, introduced into 
the analytical procedure at the appropriate point and carried through all subsequent steps to 
determine the contribution of the reagents and of the involved analytical steps.  (QAMS) 
 
Reference Material: 
A material or substance one or more properties of which are sufficiently well established to be 
used for the calibration of an apparatus, the assessment of a measurement method, or for 
assigning values to materials.  (ISO Guide 30-2.1) 
 
Reference Method: 
A method of known and documented accuracy and precision issued by an organization 
recognized as competent to do so.  (NELAC) 
 
Reference Standard: 
A standard, generally of the highest metrological quality available at a given location, from which 
measurements made at that location are derived.  (VIM-6.0-8) 
 
Replicate Analyses: 
The measurements of the variable of interest performed identically on two or more sub-samples 
of the same sample within a short time interval.  (NELAC) 
 
Report Limit (RL): 
The laboratory nominal Quantitation Limit (QL) or the level of sensitivity required by the client but not 
lower than the LOD.  Reporting limits are easily accessible via LIMS (QC Browser program).  
 
Requirement: 
Denotes a mandatory specification; often designated by the term “shall”.  (NELAC) 
 
Resource Conservation and Recovery Act (RCRA): 
The enabling legislation under 42 USC 321 et seq. (1976), that gives EPA the authority to 
control hazardous waste from the “cradle-to-grave”, including its generation, transportation, 
treatment, storage, and disposal. (NELAC) 
 
Safe Drinking Water Act (SDWA): 
The enabling legislation, 42 USC 300f et seq. (1974), (Public Law 93-523), that requires the 
EPA to protect the quality of drinking water in the U.S. by setting maximum allowable 
contaminant levels, monitoring, and enforcing violations.  (NELAC) 
 
Sample Duplicate: 
Two samples taken from and representative of the same population and carried through all 
steps of the sampling and analytical procedures in an identical manner.  Duplicate samples are 
used to assess variance of the total method including sampling and analysis.  (EPA-QAD)  
 
Second Order Polynomial Curve (Quadratic):  The 2nd order curves are a mathematical 
calculation of a slightly curved line over two axis.  The y axis represents the instrument 
response (or Response ratio) of a standard or sample and the x axis represents the 
concentration.  The 2nd order regression will generate a coefficient of determination (COD or r2) 
that is a measure of the "goodness of fit" of the quadratic curvature the data.  A value of 1.00 
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indicates a perfect fit.  In order to be used for quantitative purposes, r2 must be greater than or 
equal to 0.99. 
 
Selectivity: 
(Analytical chemistry) the capability of a test method or instrument to respond to a target 
substance of constituent in the presence of non-target substances.  (EPA-QAD) 
 
Sensitivity: 
The capability of a method or instrument to discriminate between measurement responses 
representing different levels (e.g., concentrations) of a variable of interest.  (NELAC) 
 
Spike: 
A known mass of target analyte added to a blank, sample or sub-sample; used to determine 
recovery efficiency or for other quality control purposes.  
 
If the mandated or requested test method does not specify the spiking components, the 
laboratory shall spike all reportable components to be reported in the Laboratory Control 
Sample and Matrix Spike. However, in cases where the components interfere with accurate 
assessment (such as simultaneously spiking chlordane, toxaphene and PCBs in Method 608), 
the test method has an extremely long list of components or components are incompatible, a 
representative number (at a minimum 10%) of the listed components may be used to control the 
test method. The selected components of each spiking mix shall represent all chemistries, 
elution patterns and masses permit specified analytes and other client requested components. 
However, the laboratory shall ensure that all reported components are used in the spike mixture 
within a two-year time period.  (NELAC) 
 
Standard: 
The document describing the elements of laboratory accreditation that has been developed and 
established within the consensus principles of NELAC and meets the approval requirements of 
NELAC procedures and policies.  (ASQC) 
 
Standard Operating Procedures (SOPs):   
A written document which details the method of an operation, analysis, or action whose 
techniques and procedures are thoroughly prescribed and which is accepted as the method for 
performing certain routine or repetitive tasks.  (QAMS) 
 
Standardized Reference Material (SRM): 
A certified reference material produced by the U.S. National Institute of Standards and 
Technology or other equivalent organization and characterized for absolute content, 
independent of analytical method.  (EPA-QAD) 
 
Supervisor (however named): 
The individual(s) designated as being responsible for a particular area or category of scientific 
analysis.  This responsibility includes direct day-to-day supervision of technical employees, 
supply and instrument adequacy and upkeep, quality assurance/quality control duties, and 
ascertaining that technical employees have the required balance of education, training and 
experience to perform the required analyses.  (NELAC) 
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Surrogate: 
A substance with properties that mimic the analyte of interest.  It is unlikely to be found in 
environment samples and is added to them for quality control purposes. 
 
Surrogate compounds must be added to all samples, standards, and blanks, for all organic 
chromatography methods except when the matrix precludes its use or when a surrogate is not 
available. Poor surrogate recovery may indicate a problem with sample composition and must  
be reported to the client whose sample produced poor recovery.  (QAMS) 
 
Systems Audit (also Technical Systems Audit): 
A thorough, systematic, qualitative on-site assessment of the facilities, equipment, personnel, 
training, procedures, record keeping, data validation, data management, and reporting aspects 
of a total measurement system.  (EPA-QAD) 
 
Technical Director: 
Individuals(s) who has overall responsibility for the technical operation of the environmental 
testing laboratory.  (NELAC) 
 
Test:  
A technical operation that consists of the determination of one or more characteristics or 
performance of a given product, material, equipment, organism, physical phenomenon, process, 
or service according to a specified procedure.  The result of a test is normally recorded in a 
document sometimes called a test report or a test certificate.  (ISO/IEC Guide 2-12.1, amended) 
 
Test Method: 
An adoption of a scientific technique for a specific measurement problem, as documented in a 
laboratory SOP.  (NELAC) 
 
Toxic Substances Control Act (TSCA): 
The enabling legislation in 15 USC 2601 et seq., (1976) that provides for testing, regulating, and 
screening all chemicals produced or imported into the United States for possible toxic effects 
prior to commercial manufacture.  (NELAC) 
 
Traceability: 
The property of a result of a measurement whereby it can be related to appropriate standards, 
generally international or national standards, through an unbroken chain of comparisons.  (VIM-
6.12) 
 
Uncertainty: 
A parameter associated with the result of a measurement that characterizes the dispersion of 
the value that could reasonably be attributed to the measured value. 
 
United States Environmental Protection Agency (EPA): 
The Federal governmental agency with responsibility for protecting public health and 
safeguarding and improving the natural environment (i.e., the air, water, and land) upon which 
human life depends.  (US-EPA) 
 
Validation: 
The process of substantiating specified performance criteria.  (EPA-QAD) 
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Verification: 
Confirmation by examination and provision of evidence that specified requirements have been 
met.  (NELAC) 
 



Note:    In connection with the management of measuring equipment, verification provides a 
means for checking that the deviations between values indicated by a measuring instrument 
and corresponding known values of a measured quantity are consistently smaller than the 
maximum allowable error defined in a standard, regulation or specification peculiar to the 
management of the measuring equipment.  The result of verification leads to a decision either to 
restore in service, to perform adjustment, to repair, to downgrade, or to declare obsolete.  In all 
cases, it is required that a written trace of the verification performed must be kept on the 
measuring instrument’s individual record.   
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Acronyms  
 
BS  Blank Spike 
BSD  Blank Spike Duplicate 
CAR  Corrective Action Report 
CCV  Continuing Calibration Verification 
CF  Calibration Factor 
CFR  Code of Federal Regulations 
COC  Chain of Custody 
CRS  Change Request Form 
DOC  Demonstration of Capability 
DQO  Data Quality Objectives 
DU  Duplicate 
DUP  Duplicate 
EHS  Environment, Health and Safety 
EPA  Environmental Protection Agency 
GC Gas Chromatography 
GC/MS GasChromatography/Mass Spectrometry 
HPLC High Performance Liquid Chromatography 
ICP Inductively Coupled Plasma Atomic Emission Spectroscopy 
ICV Initial Calibration Verification 
IDL Instrument Detection Limit 
IH Industrial Hygiene 
IS Internal Standard 
LCS Laboratory Control Sample 
LCSD Laboratory Control Sample Duplicate 
LIMS Laboratory Information Management System 
MDL Method Detection Limit 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
MSDS Material Safety Data Sheet 
NELAC National Environmental Laboratory Accreditation Conference 
NELAP  National Environmental Laboratory Accreditation Program 
PT Performance Testing 
QAM Quality Assurance Manual 
QA/QC Quality Assurance / Quality Control 
QAPP Quality Assurance Project Plan 
RF Response Factor 
RPD Relative Percent Difference 
RSD Relative Standard Deviation 
SD Standard Deviation 
SOP Standard Operating Procedure 
TAT Turn-Around Time 
VOA Volatiles 
VOC Volatile organic Compound 
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Appendix 4.  Laboratory Certifications, Accreditati ons, Validations  
 
TestAmerica North Canton maintains certifications, accreditations, certifications, and validations 
with numerous state and national entities.  Programs vary but may include on-site audits, 
reciprocal agreements with another entity, performance testing evaluations, review of the QA 
Manual, Standard Operating Procedures, Method Detection Limits, training records, etc.  At the 
time of this QA Manual revision, the laboratory has accreditation/certification/licensing with the 
following organizations: 
 



Organization Certificate Number Organization Certif icate Number 



California 01144CA Nevada OH-00048208A 



Connecticut PH-0590 New Jersey OH001 



Florida E87225 New York 10975 



Georgia --- OVAP CL0024 



Illinois 001298  Pennsylvania 68-00340 



Kansas E-10336 US ACE (Army) --- 



Kentucky 
Underground Storage 



Tank Program 
0058 



USDA (Dept.of 
Agriculture)  P330-08-00123 



Minnesota 039-999-348 West Virginia 210 



DoD - ACLASS ADE-1437--- Wisconsin 999518190 



 
The certificates and parameter lists (which may differ) for each organization may be 
found on the corporate web site, the laboratory’s public server, the final report review 
table, and in the following offices:  QA, Marketing, and Project Management. 



 
 
 












1003156/Attachment B Data Validation Checklist/Conventionals.xls

WTCDVS


			


			Site Name:																														Laboratory:


			Project Number:																														Case /Order No.:


			Sampling Date(s):


			Parameter List:


			Method:


			The following table indicates the data validation criteria examined, any problems identified, and the  QA action applied.


			Data Validation Criteria:												accept						FYI						qualify						Comments


			Holding Times


			Calibration Curve


			Initial Calibration


			Continuing Calibration


			Laboratory Control Sample Results


			Blank Analysis Results


			Duplicate Analysis Results


			Field Duplicate Analysis Results


			Matrix Spike Analysis Results


			Quantitation/Detection Limits


			Overall Assessment of Data


			Other:


			General Comments:


			Accept - No qualification required.


			FYI - For your information only, no qualification necessary.


			Qualify - Qualify as rejected, estimated or biased


			NA - Not applicable





&C&"Times New Roman,Regular"&12WET CHEMISTRY DATA VALIDATION SUMMARY


&R&"Times New Roman,Regular"QA Scientist _______________________________
Date ____________________
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INODVS


			


			Site Name:																								Laboratory:


			Project Number:																								Case /Order No.:


			Sampling Date(s):


			Compound List:						TAL						Priority Pollutant																		Appendix IX									Other __________


			Method:						CLP SOW ILMO4.						40 CFR 136																		SW-846 Method									Other  __________


			The following table indicates the data validation criteria examined, any problems identified, and the  QA action applied.


			Data Validation Criteria:												accept						FYI						qualify						Comments


			Holding Times


			Initial Calibrations


			Continuing Calibrations


			CRDL Standards


			Blank Analysis Results


			ICP Interference Check Sample Recoveries


			Duplicate Results


			Field Duplicate Results


			Spike Analysis Recoveries


			Serial Dilution Results


			Laboratory Control Sample Results


			Furnace AA QC Analysis


			Quantitation/Detection Limits


			Overall Assessment of Data


			Other:


			General Comments:


			Accept - No qualification required.


			FYI - For your information only, no qualification necessary.


			Qualify - Qualify as rejected, estimated or biased


			NA - Not applicable.


			NR - Not reviewed.





&C&"Times New Roman,Regular"&12INORGANIC DATA VALIDATION SUMMARY


&R&"Times New Roman,Regular"&9QA Scientist _______________________________
Date ____________________
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SVDVS


			Site Name:																														Laboratory:


			Project Number:																														Case/Order No.:


			Sampling Date(s):


			Compound List:						TCL						Priority Pollutant																		Appendix IX						Other _____________


			Method:						CLP SOW 3/90						40 CFR 136																		SW-846 Method ______						Other _____________


			The following table indicates the data validation criteria examined, any problems identified, and the QA action applied.


			Data Validation Criteria:												accept						FYI						qualify						Comments


			Holding Times


			GC/ECD Instrument Performance Check


			Initial Calibrations


			Calibration Verification


			Blank Analysis Results


			Surrogate Results


			MS/MSD Results


			Field Duplicate Results


			Laboratory Control Samples


			Target Compound Identification


			Pesticide Cleanup Checks


			Quantitation/Detection Limits


			System Performance


			Overall Assessment of Data


			Other:


			General Comments:


			Accept - No qualification required.


			FYI - For your information only, no qualification necessary.


			Qualify - Qualify as rejected, estimated or biased.


			NA - Not applicable.


			NR  - Not reviewed.





&C&"Times New Roman,Regular"&12PESTICIDE/PCB DATA VALIDATION SUMMARY


&R&"Times New Roman,Regular"&9QA Scientist ______________________________ 
Date _____________________
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SVDVS


			Site Name:																														Laboratory:


			Project Number:																														Case/Order No.:


			Sampling Date(s):


			Compound List:						TCL						Priority Pollutant																		Appendix IX						Other _____________


			Method:						CLP SOW 3/90						40 CFR 136																		SW-846 Method ______						Other _____________


			The following table indicates the data validation criteria examined, any problems identified, and the QA action applied.


			Data Validation Criteria:												accept						FYI						qualify						Comments


			Holding Times


			GC/MS Tuning


			Initial Calibrations


			Continuing Calibrations


			Blank Analysis Results


			System Monitoring/Surrogate Results


			MS/MSD Results


			Field Duplicate Results


			Internal Standard  Areas/RT


			Laboratory Control Sample Results


			Target Compound Identification


			TIC Identification


			Quantitation/Detection Limits


			System Performance


			Overall Assessment of Data


			Other:


			General Comments:


			Accept - No qualification required.


			FYI - For your information only, no qualification necessary.


			Qualify - Qualify as rejected, estimated or biased.


			NA - Not analyzed.


			NR  - Not reviewed.





&C&"Times New Roman,Regular"&12SEMIVOLATILE DATA VALIDATION SUMMARY


&R&"Times New Roman,Regular"&9QA Scientist ______________________________ 
Date _____________________
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VDVS


			


			Site Name:																											Laboratory:


			Project Number:																											Case/Order No.:


			Sampling Date(s):


			Compound List:						TCL						Priority Pollutant																					Appendix IX									Other _________


			Method:						CLP SOW 3/90						40 CFR 136																					SW-846 Method									Other _________


			The following table indicates the data validation criteria examined, any problems identified, and the QA action applied.


			Data Validation Criteria:												Accept						FYI						Qualify									Comments


			Holding Times


			GC/MS Tuning


			Initial Calibrations


			Continuing Calibrations


			Blank Analysis Results


			System Monitoring/Surrogate Results


			MS/MSD Results


			Field Duplicate Results


			Internal Standard  Areas/RT


			Laboratory Control Sample Results


			Target Compound Identification


			TIC Identification


			Quantitation/Detection Limits


			System Performance


			Overall Assessment of Data


			Other:


			General Comments:


			Accept - No qualification required.


			FYI - For your information only, no qualification necessary.


			Qualify - Qualify as rejected, estimated or biased.


			NR - Not Reviewed


			NA - Not Applicable





&C&"Times New Roman,Regular"&12VOLATILE DATA VALIDATION SUMMARY


&R&"Times New Roman,Regular"QA Scientist ______________________________ 
Date &"Arial,Regular"_____________________
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1. Safety 



1.1 General Safety Information 



Read all safety information in this manual carefully before using 
the YSI 556 Multi-Probe System (MPS). Reagents that are used 
to calibrate and check this instrument may be hazardous to your 
health. Take a moment to review Appendix D Health and Safety. 



 WARNING  



Warnings are used in this manual when misuse of the instrument 
could result in death or serious injury to a person. 



 CAUTION  
Cautions are used in this manual when misuse of the instrument 
could result in mild or serious injury to a person and/or damage 
to equipment. 



 IMPORTANT SAFETY INSTRUCTIONS! 



 SAVE THESE INSTRUCTIONS! 



 In essence, the most important safety rule for use of the YSI 556 
MPS is to utilize the instrument ONLY for purposes documented 
in this manual. This is particularly true of the YSI 6117 
rechargeable battery pack that contains nickel metal hydride 
(NiMH) batteries. The user should be certain to read all of the 
safety precautions outlined below before using the instrument. 



 YSI 6117 Rechargeable Battery Pack Safety Information 



 Restrictions on Usage 
1. Never dispose of the battery pack in a fire. 



2. Do not attempt to disassemble the YSI 6117 battery pack. 



3. Do not tamper with any of the electronic components or the 
batteries within the battery pack. Tampering with either the 
electronic circuitry or the batteries will result in the voiding 
of the warranty and the compromising of the system 
performance, but, more importantly, can cause safety 
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hazards which result from overcharging such as overheating, 
venting of gas, and loss of corrosive electrolyte.  



4. Do not charge the battery pack outside the 0–40°C 
temperature range. 



5. Do not use or store the battery at high temperature, such as 
in strong direct sunlight, in cars during hot weather, or 
directly in front of heaters. 



6. Do not expose the battery pack to water or allow the 
terminals to become damp. 



7. Avoid striking or dropping the battery pack. If the pack 
appears to have sustained damage from these actions or 
malfunctions after an impact or drop, the user should not 
attempt to repair the unit. Instead, contact YSI Customer 
Service. Refer to Appendix E Customer Service. 



8. If the battery pack is removed from the YSI 556 MPS, do not 
store it in pockets or packaging where metallic objects such 
as keys can short between the positive and negative 
terminals.  



 Precautions for Users with Small Children 
Keep the battery pack out of reach of babies and small children. 



 Danger Notifications – Misuse creates a STRONG possibility of death 
or serious injury. 



FAILURE TO CAREFULLY OBSERVE THE 
FOLLOWING PROCEDURES AND PRECAUTIONS CAN 
RESULT IN LEAKAGE OF BATTERY FLUID, HEAT 
GENERATION, BURSTING, AND SERIOUS PERSONAL 
INJURY. 
1. Never dispose of the battery pack in a fire or heat it. 



2. Never allow the positive and negative terminals of the 
battery pack to become shorted or connected with 
electrically conductive materials. When the battery pack has 
been removed from the YSI 556 MPS, store it in a heavy 
plastic bag to prevent accidental shorting of the terminals. 
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3. Never disassemble the battery pack and do not tamper with 
any of the electronic components or the batteries within the 
battery pack. The battery pack is equipped with a variety of 
safety features. Accidental deactivation of any of these 
safety features can cause a serious hazard to the user. 



4. The NiMH batteries in the battery pack contain a strong 
alkaline solution (electrolyte). The alkaline solution is 
extremely corrosive and will cause damage to skin or other 
tissues. If any fluid from the battery pack comes in contact 
with a user’s eyes, immediately flush with clean water and 
consult a physician immediately. The alkaline solution can 
damage eyes and lead to permanent loss of eyesight.  



 Warning Notifications – Misuse creates a possibility of death or serious 
injury 



1. Do not allow the battery pack to contact freshwater, 
seawater, or other oxidizing reagents that might cause rust 
and result in heat generation. If a battery becomes rusted, the 
gas release vent may no longer operate and this failure can 
result in bursting. 



2. If electrolyte from the battery pack contacts the skin or 
clothing, thoroughly wash the area immediately with clean 
water. The battery fluid can irritate the skin. 



 Caution Notifications – Misuse creates a possibility of mild or serious 
injury or damage to the equipment. 



1. Do not strike or drop the battery pack. If any impact damage 
to the battery pack is suspected, contact YSI Customer 
Service. Refer to Appendix E Customer Service. 



2. Store the battery pack out of reach of babies and small 
children. 



3. Store the battery pack between the temperatures of -20 and 
30°C. 



4. Before using the battery pack, be sure to read the operation 
manual and all precautions carefully. Then store this 
information carefully to use as a reference when the need 
arises. 
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 YSI 616 Cigarette Lighter Charger Safety Information 
1. This section contains important safety and operating 



instructions for the YSI 556 MPS cigarette lighter battery 
charger (YSI 616; RadioShack Number 270-1533E). BE 
SURE TO SAVE THESE INSTRUCTIONS. 



2. Before using the YSI 616 cigarette lighter charger, read all 
instructions and cautionary markings on battery charger, 
battery pack, and YSI 556 MPS. 



3. Charge the YSI 6117 battery pack with the YSI 616 cigarette 
lighter charger ONLY when the YSI 6117 is installed in the 
YSI 556 MPS. 



4. Do not expose charger to rain, moisture, or snow. 



5. Use of an attachment not recommended or sold by the 
battery charger manufacturer may result in a risk of fire, 
electric shock, or injury to persons. 



6. To reduce risk of damage to cigarette lighter and cord, pull 
by cigarette lighter rather than cord when disconnecting 
charger. 



7. Make sure that the cord is located so that it will not be 
stepped on, tripped over, or otherwise subjected to damage 
or stress. 



8. Do not operate charger with damaged cord or cigarette 
lighter connector – replace it immediately. 



9. Do not operate charger if it has received a sharp blow, been 
dropped, or otherwise damaged in any way; contact YSI 
Customer Service. Refer to Appendix E Customer Service. 



10. Do not disassemble charger other than to change the fuse as 
instructed. Replace the part or send it to YSI Product Service 
if repair is required (refer to Appendix E Customer Service). 
Incorrect reassembly may result in a risk of electric shock or 
fire. 



11. To reduce risk of electric shock, unplug charger before 
attempting any maintenance or cleaning. Turning off 
controls will not reduce this risk. 
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 YSI 556 MPS Water Leakage Safety Information 
The YSI 556 MPS has been tested and shown to comply with 
IP67 criterion, i.e. submersion in 1 meter of water for 30 minutes 
with no leakage into either the battery compartment or the main 
case. However, if the instrument is submersed for periods of time 
in excess of 30 minutes, leakage may occur with subsequent 
damage to the batteries, the rechargeable battery pack circuitry, 
and/or the electronics in the main case.  



If leakage into the battery compartment is observed when using 
alkaline C cells, remove batteries, dispose of batteries properly, 
and dry the battery compartment completely, ideally using 
compressed air. If corrosion is present on the battery terminals, 
contact YSI Customer Service for instructions. Refer to 
Appendix E Customer Service. 



If leakage into the battery compartment is observed when using 
the YSI 6117 rechargeable battery pack, remove the battery 
assembly and set aside to dry. Return the battery pack to YSI 
Product Service for evaluation of possible damage. Finally dry 
the battery compartment completely, ideally using compressed 
air. If corrosion is present on the battery terminals, contact YSI 
Customer Service for instructions. Refer to Appendix E 
Customer Service. 



 CAUTION: If water has contacted the rechargeable battery 
pack, do not attempt to reuse it until it has been evaluated by YSI 
Product Service (refer to Appendix E Customer Service). Failure 
to follow this precaution can result in serious injury to the user. 



If it is suspected that leakage into the main cavity of the case has 
occurred, remove the batteries immediately and return the 
instrument to YSI Product Service for damage assessment. Refer 
to Appendix E Customer Service. 



 CAUTION: Under no circumstances should the user attempt to 
open the main case.  
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2. General Information 



2.1 Description 



The rugged and reliable YSI 556 MPS (Multi-Probe System) 
combines the versatility of an easy-to-use, easy-to-read handheld 
unit with all the functionality of a multi-parameter system. 
Featuring a waterproof, impact-resistant case, the YSI 556 MPS 
simultaneously measures dissolved oxygen, conductivity, 
temperature, and optional pH and ORP. A simple cellular phone 
style keypad and large display make the instrument easy to use. 
The YSI 556 MPS is compatible with YSI EcoWatchTM for 
WindowsTM software. 



The YSI 556 MPS assists the user in conforming to Good 
Laboratory Practice (GLP) standards which help ensure that 
quality control/quality assurance methods are followed. Battery 
life is displayed with a fuel gauge, and the user can choose 
standard alkaline batteries or an optional rechargeable battery 
pack.  



The 1.5 MB memory can store more than 49,000 data sets. Other 
options include a flow cell and barometer. The internal 
barometer can be user-calibrated and displayed along with other 
data, used in dissolved oxygen calibrations, and logged to 
memory for tracking changes in barometric pressure. 



Features 
• Waterproof - meets IP67 specifications  
• Field-replaceable DO electrode module; pH and pH/ORP sensors 
• Compatible with EcowatchTM for WindowsTM data analysis 



software 
• Assists with Good Laboratory Practice Standards (GLP) 
• Choice of DO membrane material for different applications 
• Easy-to-use, screw-on cap DO membranes 
• User-upgradable software from YSI website 
• Three-year warranty on the instrument; one-year on the probe 



modules 
• Available with 4,10, and 20 m cable lengths 
• Stores over 49,000 data sets, time and date stamped 
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• Auto temperature compensating display contrast 
• Optional barometer 



• Optional rechargeable battery pack or standard alkaline batteries 



2.2 Unpacking the Instrument 



1. Remove the instrument from the shipping box. Note that the 
probe module and sensors are shipped in a separate box and 
will be unpacked later in Section 3.2 Unpacking the Probe 
Module. 



NOTE: Do not discard any parts or supplies. 



2. Use the packing list to ensure all items are present.  



3. Visually inspect all components for damage. 



NOTE: If any parts are missing or damaged, contact your 
YSI Service Center immediately. Refer to Appendix E 
Customer Service or www.ysi.com. 





http://www.ysi.com/
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2.3 Features of the YSI 556 Multi-Probe System  



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



Figure 2.1 Front View of YSI 556 MPS 
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Figure 2.2 Back View of YSI 556 MPS 



2.4 Batteries 



2.4.1 Battery Life 



 Standard Alkaline Batteries 



With the standard battery configuration of 4 alkaline C cells, the 
YSI 556 MPS will operate continuously for approximately 180 
hours. Assuming a standard usage pattern when sampling of 3 
hours of “on time” in a typical day, the alkaline cells will last 
approximately 60 days. 



 Optional Rechargeable Battery Pack 



When fully charged, the optional rechargeable battery pack will 
provide approximately 50 hours of battery life. 



Barometer 
Vent Patch 



Accessory 
Mounting 
Holes 



Battery Lid 
Screws 



Lid 
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2.4.2 Inserting 4 C Batteries  



 



Figure 2.3 Inserting C Cells 



 CAUTION: Install batteries properly to avoid damage to the 
instrument. 



1. Loosen the four screws in the battery lid on the back of the 
instrument using any screwdriver. 



2. Remove the battery lid. 



3. Insert four C batteries between the clips following the 
polarity (+ and -) labels on the bottom of the battery 
compartment. 



4. Check gasket for proper placement on the battery lid. 



5. Replace the battery lid and tighten the 4 screws securely and 
evenly.  



NOTE: Do not over-tighten the screws. 
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2.4.3 Inserting Optional Rechargeable Battery Pack  



 



 



 Figure 2.4 Inserting Battery Pack 



 CAUTION: Read all cautions and warnings that come with 
the battery pack before using the battery pack. 



1. Loosen the four screws in the battery lid on the back of the 
instrument using any screwdriver.  



2. Remove the C battery lid and store for future use. Remove C 
batteries, if installed. 



3. Check for proper placement of gasket on the rechargeable 
battery pack and lid.  



4. Install the rechargeable battery pack and lid and tighten the 4 
screws securely and evenly.  



NOTE: Do not over tighten the screws. 
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2.4.4 Charging the Optional Rechargeable Battery Pack  



 



 Figure 2.5 Charging the Battery Pack 



 CAUTION: Do not use or store the battery pack at extreme 
temperatures such as in strong direct sunlight, in cars during 
hot weather or close to heaters. 



1. Install the rechargeable battery pack into the instrument as 
described in Section 2.4.3 Inserting Optional Rechargeable 
Battery Pack. 



2. Attach the charger adapter cable (YSI 6119) to the 
instrument. 



NOTE: Wall power supplies for use in countries outside the 
US and Canada can be found in Appendix B Instrument 
Accessories. 



3. Insert the barrel connector of the wall power supply into the 
barrel of the adapter cable. 



 CAUTION: Do not charge the battery pack continuously for 
more than 48 hours.  



 CAUTION: Do not drop or expose to water. 



 CAUTION: Do not charge the battery pack at temperatures 
below 0°°°°C or above 40°°°°C. 



Wall power 
supply  
(YSI 6114)



Charger adapter cable 
(YSI 6119) 
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4. Plug the wall power supply into an AC power outlet for 
approximately 2 hours to obtain an 80% to 90% charge and 
for 6 hours to get a full charge. 



NOTE: The battery pack can be recharged whether the 
instrument is on or off.  



2.4.5 Storing the Battery Pack  



Remove the battery pack from the instrument when the 
instrument will not be used for extended periods of time to 
prevent over discharge of the battery pack.  



Store the battery pack in a heavy plastic bag to prevent 
accidental shorting of the terminals. Store between –20 and 
30°C. 



2.4.6 Optional Cigarette Lighter Charger 



 CAUTION: Read all warnings and cautions that come with 
the charger before using the charger. 



 CAUTION: Only use cigarette lighter charger when 
rechargeable battery pack is inserted into instrument. 



 CAUTION: Do not mishandle cigarette lighter charger. Do 
not expose to moisture. 



1. Plug the barrel connector of the cigarette lighter charger into 
the mating end of the YSI 6119 Charger Adapter Cable. 



2. Attach the MS-19 end of the YSI 6119 Charger Adapter 
Cable to the instrument.  



3. Make one of the following modifications to the other end of 
the charger: 



Slide the adapter ring off the plug to use the device with an 
American or Japanese vehicle. 
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 Figure 2.6 Charger Plug Adapter Use 



Leave the adapter ring on the plug and position it so that the 
slots on the adapter ring line up with the plug’s spring clips 
to use the device on a European vehicle.  



 



Figure 2.7 European Charger Plug Adapter Use 



NOTE: If the charger stops working properly, refer to 
Section 13 Troubleshooting. 



2.5 Power On 



Press and release the on/off button in the upper left corner of the 
instrument keypad to turn the instrument on or off. See Figure 
2.1 Front View of YSI 556 MPS. 



2.6 Setting Display Contrast 



The display contrast automatically compensates for temperature 
changes. However, under extreme temperature conditions you 
may wish to optimize the display by manual adjustment as 
follows: 
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1. Press and hold down the backlight key in the upper right 
corner of the keypad and press the “up” arrow to increase 
(darken) the contrast. 



2. Press and hold down the backlight key in the upper right 
corner of the keypad and press the “down” arrow to decrease 
(lighten) the contrast. 



2.7 Backlight 



Press and release the backlight key in the upper right corner of 
the keypad to turn the backlight on or off. See Figure 2.1 Front 
View of YSI 556 MPS. 



NOTE: The backlight turns off automatically after two minutes 
of non-use. 



2.8 General Screen Features 



 



 



 



 



 



 



 



 



 



 



 



 



 Figure 2.8 Main Menu Screen 
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2.9 Keypad Use 



 
 



 



 



 



 



 



 



 



 



 Figure 2.9 Keypad Features  
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Figure 2.10 Keypad Letter



KEY LETTER/ N
1 1 
2 ABC2abc3 
3 DEF3def3 
4 GHI4ghi4 
5 JKL5jkl5 
6 MNO6mno6
7 PQRS7pqrs7
8 TUV8tuv8 
9 WXYZ9wxy
0 0 
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1. See Figure 2.10 Keypad Letters & Numbers and press the 
appropriate key repeatedly until letter or number desired 
appears in display. 



NOTE: Press the key repeatedly in rapid succession to get to 
the desired letter or number. If you pause for more than a 
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second, the cursor automatically scrolls to the right to 
prepare for the next input. 



EXAMPLE 1: Press the 6 key once and release to display an 
uppercase “M.” 



EXAMPLE 2: Press the 6 key four times and release to 
display the number “6.” 



EXAMPLE 3: Press the 6 key five times and stop to display 
a lowercase “m.” 



2. Press the left arrow key to go back and reenter a number or 
letter that needs to be changed. 



3. Press the Enter key when your entry is complete. 



NOTE: The instrument software permits only numeric 
entries in many instances, such as when setting the clock or 
entering calibration parameters.  



2.10 Instrument Reset 



The YSI 556 MPS is characterized by sophisticated software that 
should provided trouble-free operation. However as with all 
high-capability software packages, it is always possible that the 
user will encounter circumstances in which the instrument does 
not respond to keypad entry. If this occurs, the instrument 
function can easily be restored by removing and then reapplying 
battery power. Simply remove either your C-cells or 
rechargeable battery pack from the battery compartment, wait 30 
seconds and then replace the batteries. See Section 2.4 Batteries 
for battery removal/reinstallation instructions. 
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2.11 Menu Flowchart 



Run



Report



Calibrate



Sensor



File



Logging Setup



System Setup



Specific Conductance



Salinity ppt



Temperature



Conductivity



Resistivity



TDS



DO % saturation



DO mg/L



pH



pH mv



ORP mv



Conductivity



Temperature



Dissolved Oxygen



pH



ORP



Start Logging



Log One Sample



DO



Conductivity



pH



ORP



Upload to PC



DIrectory



View File



File Memory



Delete All Files



Use Site List



Interval



Store Barometer



Store Site Number



Edit Site List



Date & Time



ID



Version



Data Filter



Shut Off Time



Comma Radix



GLP Filename



TDS Constant



Barometer Units



Calibrate Barometer











General Information  Section 2 
 



 YSI 556 MPS YSI Incorporated Page 20 











 



YSI Incorporated YSI 556 MPS  Page 21



3. Probe Module 



3.1 Introduction 



The YSI 5563 Probe module is used for measuring dissolved 
oxygen, temperature, conductivity, and optional pH and ORP. 
The probe module is rugged, with the sensors enclosed in a 
heavy duty probe sensor guard with attached sinking weight. A 
4, 10 or 20 meter cable is directly connected to the probe module 
body making it waterproof. An MS-19 connector at the end of 
the cable makes the YSI 5563 fully compatible with the YSI 556 
Multi-Probe System. 



3.2 Unpacking the Probe Module 



1. Remove the YSI 5563 Probe module from the shipping 
boxes. 



NOTE: Do not discard any parts or supplies. 



2. Use the packing list to ensure all items are present.  



3. Visually inspect all components for damage. 



NOTE: If any parts are missing or damaged, contact your 
YSI Service Center immediately. Refer to Appendix E 
Customer Service or www.ysi.com. 
 



 



 
 



 



 



 
 



 



 





http://www.ysi.com/
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3.3 Features of the YSI 5563 Probe Module 



 
 



 



 



 



 



 



 



 



 



 



 



 



 Figure 3.1 Probe Module 



3.4 Preparing the Probe Module 



To prepare the probe module for calibration and operation, you 
need to install the sensors into the connectors on the probe 
module bulkhead. In addition to sensor installation, you need to 
install a new DO membrane cap. 



3.4.1 Sensor Installation 



Whenever you install, remove or replace a sensor, it is extremely 
important that the entire probe module and all sensors be 
thoroughly dried prior to the removal of a sensor or a sensor port 
plug. This will prevent water from entering the port. Once you 
remove a sensor or plug, examine the connector inside the probe 
module sensor port. If any moisture is present, use compressed 
air to completely dry the connector. If the connector is corroded, 
return the probe module to your dealer or directly to YSI 
Customer Service. Refer to Appendix E Customer Service. 
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  Conductivity/Temperature and pH, pH/ORP Sensor Installation 



1. Unscrew and remove the probe sensor guard. 



2. Using the sensor installation tool supplied in the YSI 5511 
maintenance kit, unscrew and remove the sensor port plugs. 



 



 



 



 
                         Figure 3.2 Port Plug Removal 



3. Locate the port with the connector that corresponds to the 
sensor that is to be installed. 



Figure 3.3 Sensor Port Identification 



4. Apply a thin coat of o-ring lubricant (supplied in the YSI 
5511 maintenance kit) to the o-rings on the connector side of 
the sensor (see Figure 3.4 O-Ring Lubrication). 



 



pH or pH/ORP port 



Conductivity/Temperature 
port 



Oxygen port
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            Figure 3.4 O-Ring Lubrication 



 CAUTION: Make sure that there are NO contaminants between 
the O-ring and the sensor. Contaminants that are present under 
the O-ring may cause the O-ring to leak. 



5. Be sure the probe module sensor port is free of moisture and 
then insert the sensor into the correct port. Gently rotate the 
sensor until the two connectors align. 



6. With connectors aligned, screw down the sensor nut using 
the sensor installation tool. 



 



 



 



 



   Figure 3.5 Sensor Installation 



 CAUTION: Do not cross thread the sensor nut. Tighten the nut 
until it is flush with the face of the probe module bulkhead. Do 
not over tighten. 



 



 



   Figure 3.6 Bulkhead Seating 



O-Rings Sensor nut 
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7. Repeat steps 3-6 for any other sensors. 



8. Replace the probe sensor guard. 



  Dissolved Oxygen Sensor Installation 



The YSI 5563 comes with the DO sensor already installed. Refer 
to Section 11.1.2 DO Sensor Replacement for instructions on 
installing the YSI 558 Replaceable DO Module Kit. 



3.4.2 Membrane Cap Selection 



The YSI 5563 is shipped with a YSI 5909 kit that contains 
membrane caps made with 2 mil polyethylene (PE), a material 
which should be ideal for most field applications of the 556. 
However, YSI also offers membrane caps made with two other 
materials (1 mil polyethylene and 1 mil Teflon) which some 
users may also prefer.  All membranes available for the 
556/5563 system provide comparable accuracy if used properly.  
The difference between the two thicknesses of PE is found in the 
trade-off of flow dependence and response time as described 
below. Teflon is offered because some users may prefer to 
continue using the traditional membrane material used by YSI. 
To avoid confusion, the membrane caps are color coded as 
described below and can be ordered in kits as noted: 



1 mil Teflon – Black Caps (Kit = YSI 5906) 
1 mil Polyethylene (PE) – Yellow Caps (Kit = YSI 5908) 
2 mil Polyethylene (PE) – Blue Caps (Kit = YSI 5909) 



The 1 mil Teflon caps will offer traditional, reliable performance 
for most dissolved oxygen applications. The 1 mil PE caps will 
provide a significantly faster dissolved oxygen response (as long 
as your 556 Data Filter is set correctly as described below in 
Sections 10.2 and 10.3.1)) while also giving readings which are 
significantly less flow dependent than the 1 mil Teflon caps.  
Finally, 2 mil PE caps will show a large reduction in flow 
dependence over 1 mil Teflon while not significantly increasing 
the response time. Generally, one of the PE caps is likely to 
provide better performance for your application. 



IMPORTANT: No matter which type of membrane cap you 
select, you will also have to confirm your selection in the 556 
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software from the Sensor menu as described in Section 4 
Sensors. 



3.4.3 Membrane Cap Installation 



NOTE: The YSI 5563 DO sensor (already installed in the probe 
module) was shipped dry. A shipping membrane was installed to 
protect the electrode. A new membrane cap must be installed 
before the first use. 



1. Unscrew and remove the probe sensor guard. 



2. Unscrew, remove, and discard the old membrane cap. 



3. Thoroughly rinse the sensor tip with distilled water. 



4. Prepare the electrolyte according to the directions on the 
electrolyte solution bottle. 



5. Hold the new membrane cap and fill it at least 1/2 full with 
the electrolyte solution. 



6. Screw the membrane cap onto the sensor moderately tight. A 
small amount of electrolyte should overflow. 



 CAUTION: Do not touch the membrane surface. 



7. Screw the probe sensor guard on moderately tight.  



3.5 Transport/Calibration Cup 



The YSI 5563 Probe module has been supplied with a 
convenient transport/calibration cup. This cup is an ideal 
container for calibration of the different sensors, minimizing the 
amount of solution needed. Refer to Section 6 Calibrate. 
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3.5.1 Transport/Calibration Cup Installation 



1. Remove probe sensor guard, if already installed. 



2. Ensure that an o-ring is installed in the o-ring groove on the 
threaded end of the probe module body.  



3. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten.  



NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 



 



 



 



 



 



Figure 3.7 Transport/Calibration Cup Installation 



3.6 Instrument/Cable Connection 



Attach the cable to the instrument as follows: 



1. Line up the pins and guides on the cable with the holes and 
indentations on the cable connector at the bottom of the YSI 
556 instrument. See Figure 2.1 Front View of YSI 556 MPS.  



2. Holding the cable firmly against the cable connector, turn 
the locking mechanism clockwise until it snaps into place. 



Remove the cable from the instrument by turning the cable 
connector counterclockwise until the cable disengages from the 
instrument. 



O-ring 
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4. Sensors 
The Sensors Enabled screen allows the user to enable or disable 
each of the sensors and select which membrane material will be 
used for the dissolved oxygen sensor. Disabled sensors will not 
be displayed on the screen in real time or logged to files. 



1. Press the On/off key to display the run screen.  



2. Press the Escape key to display the main menu screen. 



 



Figure 4.1 Main Menu Screen 



3. Use the arrow keys to highlight the Sensor selection. 



4. Press the Enter key to display the sensors enabled screen. 



 



Figure 4.2 Sensors Enabled Screen Before DO Membrane Selection 



Enabled sensor



Disabled sensor
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A black dot to the left of a sensor indicates that sensor is 
enabled. Sensors with an empty circle are disabled. 



Highlight the “DO None” entry as shown above and press Enter 
to display the membrane choice screen. Consult Section 3.4.2 
Membrane Cap Selection for information on the advantages of 
each type of membrane material. Blue membrane caps using 2 
mil polyethylene (PE) were shipped with your YSI 5563 and are 
likely to be the best choice for most 556 field applications. 



 



Figure 4.3 Membrane Selection Screen 



Highlight the desired membrane choice – in this case, 2 mil PE -- 
and press Enter to activate your selection with a dot to the left of 
the screen.  Then press Escape to return to the Sensor menu that 
now shows your DO membrane selection. 



 



Figure 4.4 Sensors Enabled Screen After DO Membrane Selection 
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NOTE: The Temperature sensor cannot be disabled. Most 
other sensors require temperature compensation for accurate 
readings. In addition, the conductivity sensor must be 
activated in order to obtain accurate dissolved oxygen mg/L 
readings. 



5. Use the arrow keys to highlight the sensor you want to 
change, then press the Enter key to enable or disable it. 



6. Repeat step 5 for each sensor you want to change. 



7. Press the Escape key to return to the main menu screen. 
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5. Report 
The Report Setup screen allows the user to select which sample 
parameters and units the YSI 556 MPS will display on the 
screen. It does NOT determine which parameters are logged to 
memory. Refer to Section 4 Sensors. 



1. Press the On/off key to display the run screen.  



2. Press the Escape key to display the main menu screen. 



 



Figure 5.1 Main Menu 



3. Use the arrow keys to highlight the Report selection. 



4. Press the Enter key to display the report setup screen. 



 



Figure 5.2 Report Setup Screen 



Selected for
display



NOT selected
for display
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NOTE: A black dot to the left of a parameter indicates that 
parameter is selected for display. Parameters with an empty 
circle will not be displayed. 



NOTE: You may have to scroll down past the bottom of the 
screen to see all the parameters. 



5. Use the arrow keys to highlight the parameter you want to 
change, then press the Enter key. If you can't find the 
parameter you want, even after scrolling down past the 
bottom of the screen, the sensor used for that parameter is 
disabled. Refer to Section 4 Sensors. 



6. If you selected Temperature, Specific Conductivity, 
Conductivity, Resistance or Total Dissolved Solids, the 
Units screen will appear. 



 



Figure 5.3 Units Screen 



7. Use the arrow keys to select the units desired, then press the 
Enter key to return to the report setup screen. 



If you selected Salinity, Dissolved Oxygen %, Dissolved 
Oxygen mg/L, pH, pH mv or ORP mv, the selection dot will 
simply toggle on or off. 



8. Repeat steps 5 and 6 for each parameter you want to change. 











Report  Section 5 
 



YSI Incorporated YSI 556 MPS  Page 35



NOTE: All parameters may be enabled at the same time. 



 



Figure 5.4 All Parameters Displayed 



9. Press the Escape key to return to the Main menu screen. 
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6. Calibrate 
All of the sensors, except temperature, require periodic 
calibration to assure high performance. You will find specific 
calibration procedures for all sensors that require calibration in 
the following sections. If a sensor listed is not installed in your 
probe module, skip that section and proceed to the next sensor 
until the calibration is complete. 



 CAUTION: Reagents that are used to calibrate and check this 
instrument may be hazardous to your health. Take a moment to 
review Appendix D Health and Safety. Some calibration standard 
solutions may require special handling. 



6.1 Getting Ready to Calibrate 



6.1.1 Containers Needed to Calibrate the Probe Module 



The transport/calibration cup that comes with your probe module 
serves as a calibration chamber for all calibrations and 
minimizes the volume of calibration reagents required. 



Instead of the transport/calibration cup, you may use laboratory 
glassware to perform calibrations. If you do not use the 
transport/calibration cup that is designed for the probe module, 
you are cautioned to do the following: 



 Perform all calibrations with the Probe Sensor Guard 
installed. This protects the sensors from possible physical 
damage. 



 Use a ring stand and clamp to secure the probe module body 
to prevent the module from falling over. Most laboratory 
glassware has convex bottoms. 



 Ensure that all sensors are immersed in calibration solutions. 
Many of the calibrations factor in readings from other 
sensors (e.g., temperature sensor). The top vent hole of the 
conductivity sensor must also be immersed during some 
calibrations. 
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6.1.2 Calibration Tips 



1. If you use the Transport/Calibration Cup for dissolved 
oxygen (DO) calibration, make certain to loosen the seal to 
allow pressure equilibration before calibration. The DO 
calibration is a water-saturated air calibration. 



2. The key to successful calibration is to ensure that the sensors 
are completely submersed when calibration values are 
entered. Use recommended volumes when performing 
calibrations. 



3. For maximum accuracy, use a small amount of previously 
used calibration solution to pre-rinse the probe module. You 
may wish to save old calibration standards for this purpose. 



4. Fill a bucket with ambient temperature water to rinse the 
probe module between calibration solutions. 



5. Have several clean, absorbent paper towels or cotton cloths 
available to dry the probe module between rinses and 
calibration solutions. Shake the excess rinse water off of the 
probe module, especially when the probe sensor guard is 
installed. Dry off the outside of the probe module and probe 
sensor guard. Making sure that the probe module is dry 
reduces carry-over contamination of calibrator solutions and 
increases the accuracy of the calibration. 



6. If you are using laboratory glassware for calibration, you do 
not need to remove the probe sensor guard to rinse and dry 
the sensors between calibration solutions. The inaccuracy 
resulting from simply rinsing the sensor compartment and 
drying the outside of the guard is minimal. 



7. If you are using laboratory glassware, remove the stainless 
steel weight from the bottom of the probe sensor guard by 
turning the weight counterclockwise. When the weight is 
removed, the calibration solutions have access to the sensors 
without displacing a lot of fluid. This also reduces the 
amount of liquid that is carried between calibrations. 



8. Make certain that port plugs are installed in all ports where 
sensors are not installed. It is extremely important to keep 
these electrical connectors dry. 
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6.1.3 Recommended Volumes 



Follow these instructions to use the transport/calibration cup for 
calibration procedures. 



 Ensure that an o-ring is installed in the o-ring groove of the 
transport/calibration cup bottom cap, and that the bottom cap 
is securely tightened.  



NOTE: Do not over-tighten as this could cause damage to 
the threaded portions. 



 Remove the probe sensor guard, if it is installed. 



 Remove the o-ring, if installed, from the probe module and 
inspect the installed o-ring on the probe module for obvious 
defects and, if necessary, replace it with the extra o-ring 
supplied. 



 Some calibrations can be accomplished with the probe 
module upright or upside down. A separate clamp and stand, 
such as a ring stand, is required to support the probe module 
in the inverted position. 



 To calibrate, follow the procedures in the next section, 
Calibration Procedures. The approximate volumes of the 
reagents are specified below for both the upright and upside 
down orientations. 



 When using the Transport/Calibration Cup for dissolved 
oxygen % saturation calibration, make certain that the vessel 
is vented to the atmosphere by loosening the bottom cap or 
cup assembly and that approximately 1/8” of water is present 
in the cup. 



 



Sensor to Calibrate Upright Upside Down 



Conductivity 55ml 55ml 



pH/ORP 30ml 60ml 



Table 6.1 Calibration Volumes 
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6.2 Calibration Procedures 



6.2.1 Accessing the Calibrate Screen 



1. Press the On/off key to display the run screen.  



2. Press the Escape key to display the main menu screen. 



3. Use the arrow keys to highlight the Calibrate selection. 



 



Figure 6.1 Main Menu 



4. Press the Enter key. The Calibrate screen is displayed. 



 



Figure 6.2 Calibrate Screen 
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6.2.2 Conductivity Calibration 



This procedure calibrates specific conductance (recommended), 
conductivity and salinity. Calibrating any one option 
automatically calibrates the other two. 



1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 



2. Use the arrow keys to highlight the Conductivity selection. 
See Figure 6.2 Calibrate Screen. 



3. Press Enter. The Conductivity Calibration Selection Screen 
is displayed. 



 
Figure 6.3 Conductivity Calibration Selection Screen 



4. Use the arrow keys to highlight the Specific Conductance 
selection. 



5. Press Enter. The Conductivity Calibration Entry Screen is 
displayed. 
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Figure 6.4 Conductivity Calibration Entry Screen 



6. Place the correct amount of conductivity standard (see Table 
6.1 Calibration Volumes) into a clean, dry or pre-rinsed 
transport/calibration cup. 



 WARNING: Calibration reagents may be hazardous to 
your health. See Appendix D Health and Safety for more 
information. 



NOTE: For maximum accuracy, the conductivity standard 
you choose should be within the same conductivity range as 
the samples you are preparing to measure. However, we do 
not recommend using standards less than 1 mS/cm. For 
example: 



 For fresh water use a 1 mS/cm conductivity standard. 



 For brackish water use a 10 mS/cm conductivity 
standard. 



 For seawater use a 50 mS/cm conductivity standard. 



NOTE: Before proceeding, ensure that the sensor is as dry 
as possible. Ideally, rinse the conductivity sensor with a 
small amount of standard that can be discarded. Be certain 
that you avoid cross-contamination of solutions. Make 
certain that there are no salt deposits around the oxygen and 
pH/ORP sensors, particularly if you are employing standards 
of low conductivity. 
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7. Carefully immerse the sensor end of the probe module into 
the solution. 



8. Gently rotate and/or move the probe module up and down to 
remove any bubbles from the conductivity cell. 



NOTE: The sensor must be completely immersed past its 
vent hole. Using the recommended volumes from Table 6.1 
Calibration Volumes, should ensure that the vent hole is 
covered. 



9. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten. 



NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 



10. Use the keypad to enter the calibration value of the standard 
you are using. 



NOTE: Be sure to enter the value in mS/cm at 25°°°°C. 



11. Press Enter. The Conductivity Calibration Screen is 
displayed. 



 



Figure 6.5 Conductivity Calibration Screen 



12. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
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will appear on the screen and will change with time as they 
stabilize. 



13. Observe the reading under Specific Conductance. When the 
reading shows no significant change for approximately 30 
seconds, press Enter. The screen will indicate that the 
calibration has been accepted and prompt you to press Enter 
again to Continue. 



 



Figure 6.6 Calibrated 



14. Press Enter. This returns you to the Conductivity Calibrate 
Selection Screen, See Figure 6.3 Conductivity Calibration 
Selection Screen. 



15. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 



16. Rinse the probe module and sensors in tap or purified water 
and dry. 



6.2.3 Dissolved Oxygen Calibration 



This procedure calibrates dissolved oxygen. Calibrating any one 
option (% or mg/L) automatically calibrates the other. 



1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 
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NOTE: The instrument must be on for at least 20 minutes to 
polarize the DO sensor before calibrating. 



2. Use the arrow keys to highlight the Dissolved Oxygen 
selection. See Figure 6.2 Calibrate Screen. 



3. Press Enter. The dissolved oxygen calibration screen is 
displayed. 



 



Figure 6.7 DO Calibration Screen 



  DO Calibration in % Saturation 



1. Use the arrow keys to highlight the DO% selection. 



2. Press Enter. The DO Barometric Pressure Entry Screen is 
displayed. 



 



Figure 6.8 DO Barometric Pressure Entry Screen 
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3. Place approximately 3 mm (1/8 inch) of water in the bottom 
of the transport/calibration cup. 



4. Place the probe module into the transport/calibration cup. 



NOTE: Make sure that the DO and temperature sensors are 
not immersed in the water. 



5. Engage only 1 or 2 threads of the transport/calibration cup to 
ensure the DO sensor is vented to the atmosphere. 



6. Use the keypad to enter the current local barometric 
pressure. 



NOTE: If the unit has the optional barometer, no entry is 
required. 



NOTE: Barometer readings that appear in meteorological 
reports are generally corrected to sea level and must be 
uncorrected before use (refer to Section 10.10 Calibrate 
Barometer, Step 2). 



7. Press Enter. The DO% saturation calibration screen is 
displayed. 



 



Figure 6.9 DO Sat Calibration Screen  



8. Allow approximately ten minutes for the air in the 
transport/calibration cup to become water saturated and for 
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the temperature to equilibrate before proceeding. The current 
values of all enabled sensors will appear on the screen and 
will change with time as they stabilize. 



9. Observe the reading under DO %. When the reading shows 
no significant change for approximately 30 seconds, press 
Enter. The screen will indicate that the calibration has been 
accepted and prompt you to press Enter again to Continue. 
See Figure 6.6 Calibrated. 



10. Press Enter. This returns you to the DO calibration screen, 
See Figure 6.7 DO Calibration Screen. 



11. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 



12. Rinse the probe module and sensors in tap or purified water 
and dry. 



 DO Calibration in mg/L 



DO calibration in mg/L is carried out in a water sample which 
has a known concentration of dissolved oxygen (usually 
determined by a Winkler titration). 



1. Go to the DO calibrate screen as described in Section 6.2.3 
Dissolved Oxygen Calibration, steps 1 through 3. 



2. Use the arrow keys to highlight the DO mg/L selection. 



3. Press Enter. The DO mg/L Entry Screen is displayed. 
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Figure 6.10 DO mg/L Entry Screen 



4. Place the probe module in water with a known DO 
concentration. 



NOTE: Be sure to completely immerse all the sensors. 



5. Use the keypad to enter the known DO concentration of the 
water. 



6. Press Enter. The Dissolved Oxygen mg/L Calibration 
Screen is displayed. 



 



Figure 6.11 DO mg/L Calibration Screen 
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7. Stir the water with a stir bar, or by rapidly moving the probe 
module, to provide fresh sample to the DO sensor. 



8. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
will appear on the screen and will change with time as they 
stabilize. 



9. Observe the DO mg/L reading, when the reading is stable 
(shows no significant change for approximately 30 seconds), 
press Enter. The screen will indicate that the calibration has 
been accepted and prompt you to press Enter again to 
Continue.  



10. Press Enter. This returns you to the DO calibration screen. 
See Figure 6.7 DO Calibration Screen. 



11. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 



12. Rinse the probe module and sensors in tap or purified water 
and dry. 



6.2.4 pH Calibration 



1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 



2. Use the arrow keys to highlight the pH selection. See Figure 
6.2 Calibrate Screen. 



3. Press Enter. The pH calibration screen is displayed. 
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Figure 6.12 pH Calibration Screen 



 Select the 1-point option only if you are adjusting a previous 
calibration. If a 2-point or 3-point calibration has been 
performed previously, you can adjust the calibration by 
carrying out a one point calibration. The procedure for this 
calibration is the same as for a 2-point calibration, but the 
software will prompt you to select only one pH buffer. 



 Select the 2-point option to calibrate the pH sensor using 
only two calibration standards. Use this option if the media 
being monitored is known to be either basic or acidic. For 
example, if the pH of a pond is known to vary between 5.5 
and 7, a two-point calibration with pH 7 and pH 4 buffers is 
sufficient. A three point calibration with an additional pH 10 
buffer will not increase the accuracy of this measurement 
since the pH is not within this higher range. 



 Select the 3-point option to calibrate the pH sensor using 
three calibration solutions. In this procedure, the pH sensor 
is calibrated with a pH 7 buffer and two additional buffers. 
The 3-point calibration method assures maximum accuracy 
when the pH of the media to be monitored cannot be 
anticipated. The procedure for this calibration is the same as 
for a 2-point calibration, but the software will prompt you to 
select a third pH buffer. 



4. Use the arrow keys to highlight the 2-point selection. 



5. Press Enter. The pH Entry Screen is displayed. 
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Figure 6.13 pH Entry Screen 



6. Place the correct amount (see Table 6.1 Calibration 
Volumes) of pH buffer into a clean, dry or pre-rinsed 
transport/calibration cup. 



 WARNING: Calibration reagents may be hazardous to your 
health. See Appendix D Health and Safety for more 
information. 



NOTE: For maximum accuracy, the pH buffers you choose 
should be within the same pH range as the water you are 
preparing to sample. 



NOTE: Before proceeding, ensure that the sensor is as dry 
as possible. Ideally, rinse the pH sensor with a small amount 
of buffer that can be discarded. Be certain that you avoid 
cross-contamination of buffers with other solutions. 



7. Carefully immerse the sensor end of the probe module into 
the solution. 



8. Gently rotate and/or move the probe module up and down to 
remove any bubbles from the pH sensor. 



NOTE: The sensor must be completely immersed. Using the 
recommended volumes from Table 6.1 Calibration Volumes, 
should ensure that the sensor is covered. 
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9. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten. 



NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 



10. Use the keypad to enter the calibration value of the buffer 
you are using at the current temperature.  



NOTE: pH vs. temperature values are printed on the labels 
of all YSI pH buffers. 



11. Press Enter. The pH calibration screen is displayed. 



 



Figure 6.14 pH Calibration Screen 



12. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
will appear on the screen and will change with time as they 
stabilize. 



13. Observe the reading under pH, when the reading shows no 
significant change for approximately 30 seconds, press 
Enter. The screen will indicate that the calibration has been 
accepted and prompt you to press Enter again to Continue. 



14. Press Enter. This returns you to the Specified pH 
Calibration Screen, See Figure 6.13 pH Entry Screen. 
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15. Rinse the probe module, transport/calibration cup and 
sensors in tap or purified water and dry. 



16. Repeat steps 6 through 13 above using a second pH buffer. 



17. Press Enter. This returns you to the pH Calibration Screen, 
See Figure 6.12 pH Calibration Screen. 



18. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 



19. Rinse the probe module and sensors in tap or purified water 
and dry. 



6.2.5 ORP Calibration 



1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 



2. Use the arrow keys to highlight the ORP selection. See 
Figure 6.2 Calibrate Screen.  



3. Press Enter. The ORP calibration screen is displayed. 



 



Figure 6.15 Specified ORP Calibration Screen 



4. Place the correct amount (see Table 6.1 Calibration 
Volumes) of a known ORP solution (we recommend Zobell 
solution) into a clean, dry or pre-rinsed transport/calibration 
cup. 
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 WARNING: Calibration reagents may be hazardous to your 
health. See Appendix D Health and Safety for more 
information. 



NOTE: Before proceeding, ensure that the sensor is as dry 
as possible. Ideally, rinse the ORP sensor with a small 
amount of solution that can be discarded. Be certain that you 
avoid cross-contamination with other solutions. 



5. Carefully immerse the sensor end of the probe module into 
the solution. 



6. Gently rotate and/or move the probe module up and down to 
remove any bubbles from the ORP sensor. 



NOTE: The sensor must be completely immersed. Using the 
recommended volumes from Table 6.1 Calibration Volumes 
should ensure that the sensor is covered. 



7. Screw the transport/calibration cup on the threaded end of 
the probe module and securely tighten. 



NOTE: Do not overtighten as this could cause damage to 
the threaded portions. 



8. Use the keypad to enter the correct value of the calibration 
solution you are using at the current temperature. Refer to 
Table 6.2 Zobel Solution Values. 



Temperature °C Zobell Solution Value, mV 
-5 270.0 
0 263.5 
5 257.0 



10 250.5 
15 244.0 
20 237.5 
25 231.0 
30 224.5 
35 218.0 
40 211.5 
45 205.0 
50 198.5 



Table 6.2 Zobel Solution Values 
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9. Press Enter. The ORP calibration screen is displayed. 



 



Figure 6.16 ORP Calibration Screen 



10. Allow at least one minute for temperature equilibration 
before proceeding. The current values of all enabled sensors 
will appear on the screen and will change with time as they 
stabilize. 



NOTE: Verify that the temperature reading matches the 
value you used in Table 6.2 Zobel Solution Values.  



11. Observe the reading under ORP, when the reading shows no 
significant change for approximately 30 seconds, press 
Enter. The screen will indicate that the calibration has been 
accepted and prompt you to press Enter again to Continue. 



12. Press Enter. This returns you to the Calibrate Screen. See 
Figure 6.2 Calibrate Screen. 



13. Rinse the probe module and sensors in tap or purified water 
and dry. 
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6.3 Return to Factory Settings 



1. Go to the calibrate screen as described in Section 6.2.1 
Accessing the Calibrate Screen. 



2. Use the arrow keys to highlight the Conductivity selection. 
See Figure 6.2 Calibrate Screen. 



NOTE: We will use the Conductivity sensor as an example; 
however, this process will work for any sensor. 



3. Press Enter. The Conductivity Calibration Selection Screen 
is displayed. See Figure 6.3 Conductivity Calibration 
Selection Screen. 



4. Use the arrow keys to highlight the Specific Conductance 
selection. 



5. Press Enter. The Conductivity Calibration Entry Screen is 
displayed. See Figure 6.4 Conductivity Calibration Entry 
Screen. 



6. Press and hold the Enter key down and press the Escape 
key. 



 



Figure 6.17 ORP Calibration Screen 



7. Use the arrow keys to highlight the YES selection. 
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CAUTION: This returns a sensor to the factory settings. For 
example, in selecting to return specific conductance to the 
factory setting, salinity and conductivity will automatically 
return to their factory settings. 



8. Press Enter. This returns you to the Conductivity Calibrate 
Selection Screen, See Figure 6.3 Conductivity Calibration 
Selection Screen. 



9. Press Escape to return to the calibrate menu. See Figure 6.2 
Calibrate Screen. 
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7. Run 
The Run screen displays data from the sensors in real-time and 
allows the user to log sample data to memory for later analysis. 
Refer to Section 9 Logging for details on logging sample data. 



7.1 Real-Time Data 



NOTE: Before measuring samples you must prepare the probe 
module (refer to Section 3.4 Preparing the Probe Module), 
attach the probe module to the instrument (refer to Section 3.6 
Instrument/Cable Connection) and calibrate the sensors (refer to 
Section 6 Calibrate). 



1. Press the On/off key.  



OR select Run from the main menu to display the run screen. 



 



Figure 7.1 Run Screen 



2. Make sure the probe sensor guard is installed. 



3. Place the probe module in the sample. Be sure to completely 
immerse all the sensors. 



4. Rapidly move the probe module through the sample to 
provide fresh sample to the DO sensor. 



5. Watch the readings on the display until they are stable. 
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6. Refer to Section 9 Logging for instructions on logging 
sample data. 
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8. File 
The File menu allows the user to view, upload or delete sample 
data and calibration record files stored in the YSI 556 MPS. 



8.1 Accessing the File Screen 



1. Press the On/off key to display the run screen.  



2. Press the Escape key to display the main menu screen. 



 



Figure 8.1 Main Menu Screen 



3. Use the arrow keys to highlight the File selection. 



4. Press the Enter key. The file screen is displayed.  



 



Figure 8.2 File Screen 
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8.2 Directory 



1. Go to the file screen as described in Section 8.1 Accessing 
the File Screen. 



2. Use the arrow keys to highlight the Directory selection. See 
Figure 8.2 File Screen. 



3. Press the Enter key. The file list screen is displayed.  



NOTE: Files are listed in the order in which they are logged 
to memory. Sample Data files have the file extension .dat, 
while Calibration Record files have the file extension .glp. 



 



Figure 8.3 File List Screen 



4.  Use the arrow keys to highlight a file. 



5. Press the Enter key. The file details screen is displayed. 
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Figure 8.4 File Details Screen 



6. Press the Enter key to view the file data. Refer to Section 
8.3 View File for details.  



7. Press the Escape key repeatedly to return to the main menu 
screen. 



8.3 View File  



1. Go to the file screen as described in Section 8.1 Accessing 
the File Screen. See Figure 8.2 File Screen. 



2. Use the arrow keys to highlight the View file selection. 



3. Press the Enter key. A list of files is displayed. See Figure 
8.3 File List Screen. 



4. Use the arrow keys to highlight an individual file. 



NOTE: You may have to scroll down to see all the files. 



5. Press the Enter key. The file data is displayed with the file 
name at the top of the display.  



NOTE: If no file name was specified, the data is stored 
under the default name NONAME1.dat. 
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Figure 8.5 File Data Screen 



6. Use the arrow keys to scroll horizontally and/or vertically to 
view all the data. 



7. Press the Escape key repeatedly to return to the main menu 
screen. 



8.4 Upload to PC 



EcoWatch for Windows must be used as the PC software 
interface to the YSI 556 MPS. Refer to Appendix G EcoWatch 
for more information. EcoWatch for Windows is available at no 
cost via a download from the YSI Web Site (www.ysi.com) or 
by contacting YSI Customer Support. Refer to Appendix E 
Customer Service. 



8.4.1 Upload Setup 



1. Disconnect the YSI 5563 Probe Module from the YSI 556 
MPS instrument. 



2. Connect the YSI 556 MPS to a serial (Comm) port of your 
computer via the 655173 PC Interface cable as shown in the 
following diagram: 
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            Figure 8.6 Computer/Instrument Interface  



3. Open EcoWatch for Windows on your computer. 



NOTE: See Appendix G EcoWatch for installation 
instructions. 



4. Click on the sonde/probe icon  in the upper toolbar. 



5. Set the Comm port number to match the port the YSI 556 
MPS is connected to. After this setup procedure, the 
following screen will be present on your PC monitor: 



 



556 MPS



655173 PC
Interface Cable



DE-9 PC Serial Port



Computer with 
EcoWatch for 
Windows 
Installed 
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8.4.2 Uploading a .DAT File 



1. Setup the instrument as described in Section 8.4.1 Upload 
Setup. 



2. Go to the YSI 556 MPS file screen as described in Section 
8.1 Accessing the File Screen. 



3. Use the arrow keys to highlight the Upload to PC selection. 
See Figure 8.2 File Screen. 



4. Press the Enter key. The file list screen is displayed. See 
Figure 8.3 File List Screen. 



5. Use the arrow keys to highlight the DAT file that you wish 
to transfer and press Enter, both the YSI 556 MPS and PC 
displays show the progress of the file transfer. 











File  Section 8 
 



YSI Incorporated YSI 556 MPS  Page 67



 



Figure 8.7 File Transfer Progress Screen 



NOTE: After transfer, the file will be located in the 
C:\ECOWWIN\DATA folder of your PC, designated with a 
.DAT extension. 



6. After the file transfer is complete, close the terminal window 
(small window on the PC) by clicking on the “X” at its upper 
right corner. 



 



 



Click on X to 
close window











Section 8  File 
 



 YSI 556 MPS YSI Incorporated Page 68 



7. Press the Escape key on the YSI 556 MPS repeatedly to 
return to the main menu screen. 



8.4.3 Uploading a Calibration Record (.glp) File 



For more information on the calibration record, Refer to 
Appendix H Calibration Record Information. 



1. Setup up the instrument as described in Section 8.4.1 Upload 
Setup. 



2. Go to the YSI 556 MPS file screen as described in Section 
8.1 Accessing the File Screen. 



3. Use the arrow keys to highlight the Upload to PC selection. 
See Figure 8.2 File Screen. 



4. Press the Enter key. The file list screen is displayed. See 
Figure 8.3 File List Screen. 



5. Use the arrow keys to highlight the calibration record file 
that you wish to transfer and press Enter. 



6. You will then be given a choice of uploading the file in three 
formats; Binary, Comma & “” Delimited, and ASCII 
Text. 



NOTE: The binary format is reserved for future YSI 
software packages. 



7. Choose an option and press Enter, both the YSI 556 and PC 
displays show the progress of the file transfer. 



NOTE: After transfer, the file will be located in the 
C:\ECOWWIN\DATA folder of your PC, designated with the 
appropriate file extension. 



NOTE: To view the Calibration Record data after upload, 
simply open the .txt file in a general text editor such as 
Wordpad or Notepad. 
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8. After the file transfer is complete, close the terminal window 
(small window on the PC) by clicking on the “X” at its upper 
right corner. 



9. Press the Escape key repeatedly to return to the main menu 
screen. 



8.5 File Memory 



1. Go to the file screen as described in Section 8.1 Accessing 
the File Screen.  



2. Use the arrow keys to highlight the File memory selection. 
See Figure 8.2 File Screen. 



3. Press the Enter key. The file bytes used screen is displayed. 



 



Figure 8.8 File Bytes Used Screen 



4. The amount of free memory is listed in line 4 of the file 
bytes used screen.  



NOTE: If the amount of free memory is low, it may be time 
to delete all files (after first uploading all data to a PC). 
Refer to Section 8.6 Delete All Files. 



5. Press the Escape key repeatedly to return to the main menu 
screen. 
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8.6 Delete All Files 



NOTE: It is not possible to delete individual files in order to free 
up memory. The only way to free up memory is to delete ALL 
files present. Take care to transfer all files to your computer 
(refer to Section 8.4 Upload to PC) before deleting them. 



1. Go to the file screen as described in Section 8.1 Accessing 
the File Screen. 



2. Use the arrow keys to highlight the Delete all files selection. 
See Figure 8.2 File Screen. 



3. Press the Enter key. The Delete all Files screen is displayed. 



 



Figure 8.9 Delete All Files Screen 



4. Use the arrow keys to highlight the Delete selection. 



5. Press the Enter key.  
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Figure 8.10 Deleting 



The progress of file deletion is displayed in bar graph 
format. 



NOTE: Deleting all files in the directory will not change 
any information in the site list.  



6. Press the Escape key repeatedly to return to the main menu 
screen. 
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9. Logging 



9.1 Accessing the Logging Setup Screen 



1. Press the On/off key to display the run screen.  



2. Press the Escape key to display the main menu screen. 



 



Figure 9.1 Main Menu 



3. Use the arrow keys to highlight the Logging setup selection. 



4. Press the Enter key. The logging setup screen is displayed. 



 



Figure 9.2 Logging Setup Screen  
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9.2 Setting Logging Interval 



Follow steps below to set the interval for logging a data stream.  



NOTE: If you do not specify an interval, the instrument will use 
a default interval setting of 1 second. 



NOTE: It is not necessary to set a logging interval when logging 
a single sample. 



1. Go to the logging setup screen as described in Section 9.1 
Accessing the Logging Setup Screen.  



2. Use the keypad to enter an interval between 1 second and 15 
minutes. Refer to Section 2.9 Keypad Use. 



NOTE: The interval field has hour, minute and second entry 
fields. Any entry over 15 minutes will change automatically 
to a 15-minute setting. 



3. Press the Enter key. The data stream interval is set. 



4. Press the Escape key repeatedly to return to the main menu 
screen. 



9.3 Storing Barometer Readings 



NOTE: The Store barometer option is only available on 
instruments that are equipped with the optional barometer. 



1. Go to the logging setup screen as described in Section 9.1 
Accessing the Logging Setup Screen. 



2. Use the arrow keys to highlight the Store barometer 
selection. See Figure 9.2 Logging Setup Screen. 



3. Press the Enter key until a check mark is entered in the box 
next to the store barometer selection if you want to log 
barometric readings.  



OR press the Enter key until the box next to the barometer 
selection is empty if you do not want to log barometric 
readings. 
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Figure 9.3 Store Barometer 



4. Press the Escape key repeatedly to return to the main menu 
screen. 



9.4 Creating a Site List 



The site list option allows you to define file and site descriptions 
in the office or laboratory before moving to field logging studies. 
This is usually more convenient than entering the information at 
the site and is particularly valuable if you are visiting certain 
sites on a regular basis. The following section describes how to 
set up site lists which contain entries designated “Site 
Descriptions” that will be instantly available to the user in the 
field to facilitate the logging of data with pre-established naming 
of files and sites. There are two kinds of Site Descriptions 
available for use in Site lists: 



• Site Descriptions associated with applications where data 
from a single site is always logged to a single file. This type 
is referred to as a “Single-Site Description” and is 
characterized by two parameters – a file name and a site 
name. Files logged to YSI 556 MPS memory under a Single-
Site Description will be characterized primarily by the file 
name, but will also have the Site name attached, so that it is 
viewable in either the YSI 556 MPS File directory or in 
EcoWatch for Windows after upload to a PC 
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• Site Descriptions associated with applications where data 
from multiple sites are logged to a single file. This type is 
referred to as a “Multi-site Description” and is characterized 
by three parameters – a file name, a site name, and a site 
number. Files logged to YSI 556 MPS memory under a 
Multi-site Description are characterized by a file name, but 
not a site name, since multiple sites are involved. However, 
each data point has a Site Number attached to it so that the 
user can easily determine the sampling site when viewing the 
data from the YSI 556 MPS File menu or processing the data 
in EcoWatch for Windows after upload to a PC. 



 



Figure 9.4 Single-Site Descriptions 



 



Figure 9.5 Multiple-Site Descriptions 



Site List 



Single-Site Descriptions 
with Different File 
Names 



Site List 



Multi-Site Descriptions 
with the Same File 
Name 
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NOTE: Site lists containing Single Site Descriptions are usually 
input with the designation Store Site Number INACTIVE in the 
YSI 556 MPS Logging setup menu. Thus, no site numbers 
appear in the first Site list example. Conversely, Site lists 
containing Multi-Site Descriptions MUST be input with the 
Store Site Number selection ACTIVE as shown in the second 
example. 



To create a site list: 



1. Go to the logging setup screen as described in Section 9.1 
Accessing the Logging Setup Screen. 



2. Use the arrow keys to highlight the Use site list selection.  



3. Press the Enter key. A check mark is entered in the box next 
to the use site list selection and two new entries appear on 
the logging setup screen. See Figure 9.6 Logging Setup 
Screen. 



 



Figure 9.6 Logging Setup Screen 



4. Use the arrow keys to highlight the Store site number 
selection. 



5. If you are creating Multi-Site Descriptions (which require 
that the site number be stored in your data files), press the 
Enter key until a check mark appears in the box next to the 
store site number selection.  
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OR Press the Enter key until the box next to the store site 
number selection is empty, to create Single-Site 
Descriptions. The site name will be stored in the header of 
your data files. 



6. Use the arrow keys to highlight the Edit site list selection. 



7. Press the Enter key. The edit site list screen is displayed. 
See Figure 9.7 Edit Site List Screen. The Filename field is 
ready for input. 



 



 Figure 9.7 Edit Site List Screen 



8. Use the keypad to enter a filename up to 8 characters in 
length. Refer to Section 2.9 Keypad Use. 



9. Press the Enter key. The cursor moves to the right for the 
entry of a Site name. 



10. Use the keypad to enter a site name up to 11 characters in 
length. Refer to Section 2.9 Keypad Use. 



NOTE: If the store site number selection is not checked, 
skip to Step 13. 



11. Press the Enter key. The cursor moves to the site number 
entry position. 
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12. Use the keypad to enter a site number up to 7 characters in 
length. Refer to Section 2.9 Keypad Use. 



13. Press Enter. The cursor moves to the next filename entry 
position. 



14. Repeat Steps 8 to 13 until all filenames and sites have been 
entered. 



15. Press Escape repeatedly to return to the main menu screen. 



9.5 Editing a Site List 



1. Go to the logging setup screen as described in Section 9.1 
Accessing the Logging Setup Screen. 



2. Use the arrow keys to highlight the Edit Site List selection. 
See Figure 9.6 Logging Setup Screen. 



3. Press the Enter key. The edit site list screen is displayed. 



4. Edit the site list using the keystrokes described below. 



NOTE: Editing the site list will not have any effect on files 
stored in the instrument memory. 
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9.6 Logging Data Without a Site List 



1. Follow Steps 1 through 5 in Section 7.1 Real-Time Data. 



2. Use the arrow keys to highlight the Log one sample 
selection on the run screen if only a single sample is being 
logged. 



OR Use the arrow keys to highlight the Start logging 
selection on the run screen if a data stream is being logged. 



 



Figure 9.9 Run Screen 



3. Press the Enter key. The Enter information screen is 
displayed. 



 



Figure 9.10 Enter Information Screen 
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NOTE: The last filename used will be displayed. 



4. Use the keypad to enter a file name. Refer to Section 2.9 
Keypad Use.  



NOTE: The instrument will assign a default file name of 
NONAME if no file name is specified. 



5. Press the Enter key to input the file name. 



6. Use the arrow keys to highlight the Site description field in 
the enter information screen. 



NOTE: Entering a Site Description is optional. You may 
leave the Site Description blank and skip to Step 9. 



7. Use the keypad to enter a site description name. Refer to 
Section 2.9 Keypad Use.  



8. Press the Enter key to input the site description. 



NOTE: If you want to change the logging setup, such as 
sampling interval or storing the barometer reading, use the 
arrow keys to highlight the Configure field, press the Enter 
key, then refer to Section 9.2 Setting Logging Interval or 9.3 
Storing Barometer Readings for details. 



9. Use the arrow keys to highlight the OK field in the center of 
the information screen.  



10. Press the Enter key to start logging. 



NOTE: If the parameter mismatch screen is displayed, refer 
to Section 9.8 Adding Data to Existing Files. 



11. If a single point is being logged, the header on the run screen 
changes momentarily from Menu to Sample logged to 
confirm that the point was successfully logged. Skip to Step 
13. 
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Figure 9.11 Sample Logged Screen 



If a continuous stream of points is being logged, the start 
logging entry in the run screen changes from Start logging 
to Stop logging.  



 



Figure 9.12 Logging Screen 



12. At the end of the logging interval, press Enter to stop 
logging. 



13. Refer to Section 8.3 View File to view the data on the 
instrument display. 
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9.7 Logging Data With a Site List 



1. If you have not already created a site list, refer to Section 9.4 
Creating a Site List. 



2. Follow Steps 1 through 5 in Section 7.1 Real-Time Data. 



3. Use the arrow keys to highlight the Log one sample 
selection on the run screen if only a single sample is being 
logged. 



OR Use the arrow keys to highlight the Start logging 
selection on the run screen if a data stream is being logged. 
See Figure 9.9 Run Screen. 



4. Press the Enter key. The Pick a site screen is displayed. 



 



Figure 9.13 Pick a Site Screen 



5. Use the arrow keys to highlight the site of your choice. 



NOTE: If the site of your choice is grayed out in the site list, 
refer to Section 9.8 Adding Data to Existing Files.  



NOTE: Refer to Section 9.5 Editing a Site List if you want 
to edit the site list. 



6. Press the Enter key to start logging. 
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NOTE: If the parameter mismatch screen is displayed, refer 
to Section 9.8 Adding Data to Existing Files. 



7. If a single point is being logged, the header on the run screen 
changes momentarily from Menu to Sample logged to 
confirm that the point was successfully logged. See Figure 
9.11 Sample Logged Screen. Skip to Step 9. 



If a continuous stream of points is being logged, the start 
logging entry in the run screen changes from Start logging 
to Stop logging. See Figure 9.12 Logging Screen. 



8. At the end of the logging interval, press Enter to stop 
logging. 



9. Refer to Section 8.3 View File to view the data on the 
instrument display. 



9.8 Adding Data to Existing Files 



In order to add new data to an existing file, the current logging 
and sensor setup must be exactly the same as when the file was 
created. The following settings must be the same: 



• Sensors enabled (refer to Section 4 Sensors) 



• Store Barometer (refer to Section 9.3 Storing 
Barometer Readings) 



• Store Site Number (refer to Section 9.4 Creating a Site 
List) 



If the current logging setup is not exactly the same as when the 
file was created, a parameter mismatch screen is displayed.  











Section 9  Logging 
 



 YSI 556 MPS YSI Incorporated Page 86 



 



Figure 9.14 Parameter Mismatch Screen 



NOTE: The right column shows parameters used when the 
file was created. The left column shows current parameters. 



1. Press the Down Arrow key to scroll down and find the 
mismatch(es). 



2. Use the following chart to resolve the mismatch(es). 



Mismatch Action Reference 
Sensor(s) missing 
from left column 



Enable the missing 
sensor(s) 



Section 4 Sensors 



Extra sensor(s) listed 
in left column 



Disable the extra 
sensor(s) 



Section 4 Sensors 



Barometer missing 
from left column, 
but present in right 
column 



Enable the Store 
Barometer setting 



Section 9.3 Storing 
Barometer Readings 



Barometer present in 
left column, but 
missing from right 
column 



Disable the Store 
Barometer setting 



Section 9.3 Storing 
Barometer Readings 



Store Site Number 
missing from left 
column, but present 
in right column 



Enable the Store Site 
Number setting 



Section 9.4 Creating a 
Site List 



Store Site Number 
present in left 
column, but missing 
from right column 



Disable the Store Site 
Number setting 



Section 9.4 Creating a 
Site List 
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3. Return to Section 9.6 Logging Data Without a Site List or 
9.7 Logging Data With a Site List. 
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10. System Setup 
The YSI 556 MPS has a number of features that are user-
selectable or can be configured to meet the user’s preferences. 
Most of these choices are found in the System setup menu. 



10.1 Accessing the System Setup Screen 



1. Press the On/off key to display the run screen. See Figure 
2.1 Front View of YSI 556 MPS. 



2. Press the Escape key to display the main menu screen. 



3. Use the arrow keys to highlight the System setup selection. 



 



Figure 10.1 Main Menu 



4. Press the Enter key. The system setup screen is displayed. 
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Figure 10.2 System Setup Screen 



NOTE: The first line of the System setup menu shows the 
current software version of your YSI 556 MPS. As software 
enhancements are introduced, you will be able to upgrade 
your YSI 556 MPS from the YSI Web site. Refer to Section 
11.2 Upgrading YSI 556 MPS Software for details. 



 



10.2 Date and Time Setup 



1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  



2. Use the arrow keys to highlight the Date & time selection 
on the system setup screen. See Figure 10.2 System Setup 
Screen. 



3. Press Enter. The date and time setup screen is displayed.  
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Figure 10.3 Date Setup Screen 



NOTE: A black dot to the left of a date format indicates that 
format is selected. 



4. Use the arrow keys to highlight your desired date format. 



5. Press Enter.  



6. Use the arrow keys to highlight the 4-digit year selection. 



7. Press Enter. A check mark appears in the check box next to 
the 4-digit year selection. 



NOTE: If unchecked, a 2-digit year is used. 



8. Use the arrow keys to highlight the Date selection. 



9. Press Enter. A cursor appears over the first number in the 
date. 



10. Enter the proper number from the keypad for the highlighted 
date digit. The cursor moves automatically to the next date 
digit. Refer to Section 2.9 Keypad Use for more keypad 
information. 



11. Repeat Step 10 until all date digits are correct. 



Currently selected
date format



4-digit year 
selected
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12. Press Enter to input the specified date. 



13. Use the arrow keys to highlight the Time selection. 



14. Press Enter. A cursor appears over the first number in the 
time selection. 



15. Enter the proper number from the keypad for the highlighted 
time digit. The cursor moves automatically to the next time 
digit. 



NOTE: Use military format when entering time. For 
example, 2:00 PM is entered as 14:00. 



16. Repeat Step 15 until all time digits are correct. 



17. Press Enter to input the correct time. 



18. Press the Escape key repeatedly to return to the Main menu 
screen. 



10.3 Data Filter 



The Data Filter is a software filter that eliminates sensor noise 
and provides more stable readings. 



NOTE: YSI recommends using the default values for the 
data filter for most field applications. 
However, users who are primarily interested in a fast response 
from their dissolved oxygen sensor should consider a change of 
the default time constant setting of 8 seconds to one of 2 
seconds. This change can be made according to the instructions 
in Section 10.3.1 Changing the Data Filter Settings below. The 
disadvantage of lowering the time constant is that field pH 
readings may appear somewhat noisy if the cable is in motion. 



10.3.1 Changing the Data Filter Settings 



1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  
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2. Use the arrow keys to highlight the Data filter selection. See 
Figure 10.1 Main Menu. 



3. Press the Enter key. The Data filter setup screen is 
displayed. 



 



Figure 10.4 Data Filter Screen 



4. With Enabled highlighted, press the Enter key to Enable or 
Disable the data filter. A black dot to the left of the selection 
indicates the data filter is enabled. 



5. Use the arrow keys to highlight the Time constant field. 



NOTE: This value is the time constant in seconds for the 
software data filter. Increasing the time constant will result 
in greater filtering of the data, but will also slow down the 
apparent response of the sensors.  



6. Use the keypad to enter a value. The default value is 8 and 
this value is ideal for most 556 field applications. As 
described in Section 10.3 Data Filter above, users who wish 
to decrease the response time of the DO readings at the 
expense of some noise for the pH readings determined 
concurrently, should change the Time Constant to a value of 
2. 



7. Press the Enter key to enter the time constant.  
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8. Use the arrow keys to highlight the Threshold field. 



NOTE: This value determines when the software data filter 
will engage/disengage, speeding the response to large 
changes in a reading. When the difference between two 
consecutive readings is larger than the threshold, then the 
reading is displayed unfiltered. When the difference between 
two consecutive readings drops below the threshold, 
readings will be filtered again.  



9. Use the keypad to enter a value. The default value is 0.01. 



10. Press the Enter key to enter the threshold. 



11. Press the Escape key repeatedly to return to the Main menu 
screen. 



10.4 Shutoff Time 



The YSI 556 MPS shuts off automatically after 30 minutes of 
inactivity. The shut off time may be changed as described below. 



1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  



2. Use the arrow keys to highlight the Shutoff time selection 
on the system setup screen. See Figure 10.2 System Setup 
Screen. 



3. Use the keypad to enter a value from 0 to 60 minutes. The 
default value is 30. 



NOTE: To disable the automatic shutoff feature, enter a 
zero (0). 



4. Press the Enter key to enter the correct shutoff time. 



5. Press the Escape key repeatedly to return to the main menu 
screen. 
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10.5 Comma Radix 



The user can toggle between a period (default) and comma for 
the radix mark by selecting this item and pressing the Enter key 
as follows: 



1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  



2. Use the arrow keys to highlight the Comma radix selection 
on the system setup screen. See Figure 10.2 System Setup 
Screen. 



3. Press the Enter key. A check mark appears in the check box 
next to the comma radix selection indicating that the radix 
mark is a comma. 



10.6 ID 



This selection allows you to enter an identification name/number 
for your YSI 556 MPS. This ID name/number is logged in the 
header of each file. 



1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen. 



2. Use the arrow keys to highlight the ID selection. See Figure 
10.1 Main Menu. 



3. Use the keypad to enter an alphanumeric ID up to 15 
characters in length. Refer to Section 2.9 Keypad Use. 



4. Press the Enter key to enter the ID. 



5. Press the Escape key repeatedly to return to the main menu 
screen. 



10.7 GLP Filename 



This selection allows you to enter a different filename for the 
YSI 556 MPS Calibration Record file. 
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NOTE: The default filename is the “556 PC board Serial 
Number.glp.” 



6. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen. 



7. Use the arrow keys to highlight the GLP Filename 
selection. See Figure 10.1 Main Menu. 



8. Use the keypad to enter a filename up to 8 characters in 
length. Refer to Section 2.9 Keypad Use. 



9. Press the Enter key to enter the new filename. 



Press the Escape key repeatedly to return to the main menu 
screen. 



10.8 TDS Constant 



This selection allows you to set the constant used to calculate 
Total Dissolved Solids (TDS). TDS in g/L is calculated by 
multiplying this constant times the specific conductance in 
mS/cm. 



10.8.1 Changing the TDS Constant 



1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen. 



2. Use the arrow keys to highlight the TDS Constant selection. 
See Figure 10.1 Main Menu. 



3. Use the keypad to enter a value. Refer to Section 2.9 Keypad 
Use. The default value is 0.65. 



4. Press the Enter key to enter the correct TDS constant. 



5. Press the Escape key repeatedly to return to the main menu 
screen. 
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10.9 Barometer Units 



The following information is only for instruments with the 
barometer option.  



1. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  



2. Use the arrow keys to highlight the Barometer units 
selection on the system setup screen. See Figure 10.2 System 
Setup Screen. 



3. Press the Enter key. The Barometer units screen will appear. 



 



Figure 10.5 Barometer Units Screen 



A black dot indicates the currently selected units.  



4. Use the arrow keys to highlight your desired barometric unit. 



5. Press the Enter key to select your choice. A black dot will 
appear in the circle next to your selected units. 



6. Press the Escape key repeatedly to return to the main menu 
screen. 
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10.10 Calibrate Barometer 



The optional barometer has been factory calibrated to provide 
accurate readings. However, some sensor drift may occur over 
time, requiring occasional calibration by the user, as follows: 



1. Determine your local barometric pressure from an 
independent laboratory barometer or from your local weather 
service. 



2. If the barometric pressure (BP) reading is from your local 
weather station, reverse the equation that corrects it to sea 
level. 



NOTE: For this equation to be accurate, the barometric 
pressure units must be in mm Hg. 



True BP = (Corrected BP) – [2.5 * (Local Altitude/100)] 



3. Go to the system setup screen as described in Section 10.1 
Accessing the System Setup Screen.  



4. Use the arrow keys to highlight the Calibrate barometer 
selection on the system setup screen. See Figure 10.2 System 
Setup Screen. 



5. Press the Enter key. The Calibrate Barometer screen is 
displayed. 
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6. Use the keypad to input the known barometric pressure value 
as determined in Step 2.  



7. Press the Enter key. The new barometer reading is displayed 
as well as the approximate offset from the factory reading.  



NOTE: To return the sensor to the factory setting, subtract 
the offset amount from the current setting and repeat Steps 5 
to 7. 



8. Press the Escape key repeatedly to return to the main menu 
screen. 
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11. Maintenance  



11.1 Sensor Care and Maintenance 



Once the sensors have been properly installed, remember that 
periodic cleaning and DO membrane changes are required. 



11.1.1 DO Sensor 



For best results, we recommend that the KCl solution and the 
membrane cap be changed at least once every 30 days. 



1. It is important to recognize that oxygen dissolved in the 
sample is consumed during sensor operation. It is therefore 
essential that the sample be continuously stirred at the sensor 
tip. If stagnation occurs, your readings will be artificially 
low. Stirring may be accomplished by mechanically moving 
the sample around the sensor tip, or by rapidly moving the 
sensor through the sample. The rate of stirring should be at 
least 1 foot per second. 



2. Membrane life depends on usage. Membranes will last a 
long time if installed properly and treated with care. Erratic 
readings are a result of loose, wrinkled, damaged, or fouled 
membranes, or from large (more than 1/8" diameter) bubbles 
in the electrolyte reservoir. If erratic readings or evidence of 
membrane damage occurs, you should replace the membrane 
and the electrolyte solution. The average replacement 
interval is two to four weeks. 



3. If the membrane is coated with oxygen consuming (e.g. 
bacteria) or oxygen producing organisms (e.g. algae), 
erroneous readings may occur. 



4. Chlorine, sulfur dioxide, nitric oxide, and nitrous oxide can 
affect readings by behaving like oxygen at the sensor. If you 
suspect erroneous readings, it may be necessary to determine 
if these gases are the cause.  



5. Avoid any environment that contains substances that may 
attack the probe module and sensor materials. Some of these 
substances are concentrated acids, caustics, and strong 
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solvents. The sensor materials that come in contact with the 
sample include FEP Teflon, acrylic plastic, EPR rubber, 
stainless steel, epoxy, polyetherimide and the PVC cable 
covering. 



6. It is possible for the silver anode, which is the entire silver 
body of the sensor, to become contaminated. This will 
prevent successful calibration. To restore the anode, refer to 
Section 11.1.1 DO Sensor, Silver Anode Cleaning. 



7. For correct sensor operation, the gold cathode must always 
be bright. If it is tarnished (which can result from contact 
with certain gases), or plated with silver (which can result 
from extended use with a loose or wrinkled membrane), the 
gold surface must be restored. To restore the cathode, refer 
to Section 11.1.1 DO Sensor, Gold Cathode Cleaning. 



8. To keep the electrolyte from drying out, store the sensor in 
the transport/calibration cup with at least 1/8″ of water. 



  Silver Anode Cleaning 



After extended use, a thick layer of AgCl builds up on the silver 
anode reducing the sensitivity of the sensor. The anode must be 
cleaned to remove this layer and restore proper performance. The 
cleaning can be chemical or mechanical: 



Chemical Cleaning: Remove the membrane cap and soak the 
entire anode section in a 14% ammonium hydroxide solution for 
2 to 3 minutes, followed by a thorough rinsing with distilled or 
deionized water. The anode should then be thoroughly wiped 
with a wet paper towel to remove the residual layer from the 
anode. 



Mechanical Cleaning: Sand off the dark layer from the silver 
anode with 400 grit wet/dry sandpaper. Wrap the sandpaper 
around the anode and twist the sensor. Rinse the anode with 
clean water after sanding, followed by wiping thoroughly with a 
wet paper towel. 



NOTE: After cleaning, a new membrane cap must be installed. 
Refer to Section 3.4.3 Membrane Cap Installation. 
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Turn the instrument on and allow the system to stabilize for at 
least 30 minutes. If, after several hours, you are still unable to 
calibrate, contact your dealer or YSI Customer Service. Refer to 
Appendix E Customer Service. 



  Gold Cathode Cleaning 



For correct sensor operation, the gold cathode must be textured 
properly. It can become tarnished or plated with silver after 
extended use. The gold cathode can be cleaned by using the 
adhesive backed sanding disc and tool provided in the YSI 5238 
Probe Reconditioning Kit. 



Using the sanding paper provided in the YSI 5238 Probe 
Reconditioning Kit, wet sand the gold with a twisting motion 
about 3 times or until all silver deposits are removed and the 
gold appears to have a matte finish. Rinse the cathode with clean 
water after sanding, followed by wiping thoroughly with a wet 
paper towel. If the cathode remains tarnished, contact your 
dealer or YSI Customer Service. Refer to Appendix E Customer 
Service. 



NOTE: After cleaning, a new membrane cap must be installed. 
Refer to Section 3.4.3 Membrane Cap Installation. 



11.1.2 DO Sensor Replacement 



1. Remove the probe sensor guard. 



 CAUTION: Thoroughly dry the sensor so that no water enters 
the probe module sensor port when the sensor is removed. 



2. Insert the long end of the hex key wrench into the small hole 
in the side of the probe module bulkhead. Turn the wrench 
counterclockwise and remove the screw. (You do not have to 
remove the screw all the way to release the sensor.) 



3. Pull the old DO sensor module straight out of the probe 
module body. 



NOTE: The DO sensor is not threaded, it is keyed, so it 
cannot be removed by twisting. 
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DO Sensor 
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Wrench 



Set Screw 



Probe Sensor Guard 



 



 



 



 



 



 



 



 



 



 



 



  Figure 11.1 DO Sensor Replacement 



4. Insert the new DO sensor module. Make sure that the inside 
of the probe module sensor port and the o-ring on the sensor 
are clean, with no contaminants, such as grease, dirt, or hair. 
The DO sensor is keyed, or has a flat side, so that it cannot 
be aligned improperly. 



NOTE: Make sure the DO sensor bottoms out before the set 
screw is inserted. 



5. Insert the set screw into the small hole in the side of the 
probe module bulkhead, and turn clockwise to rethread. 



 CAUTION: Make sure that you do not cross-thread the set 
screw. Use the hex key wrench to tighten the screw in properly, 
making sure that the screw does not stick out of the side of the 
probe module bulkhead. The probe sensor guard will not thread 
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on properly and damage may result if the screw is allowed to 
stick out. 



NOTE: The YSI 5563 DO sensor is shipped dry. A shipping 
membrane was installed to protect the electrode. A new 
membrane cap must be installed before the first use. Refer to 
Section 3.4.1 Sensor Installation. 



11.1.3 YSI 5564 pH and 5565 Combination pH/ORP Sensor Cleaning 



Cleaning is required whenever deposits or contaminants appear 
on the glass and/or platinum surfaces of these sensors or when 
the response of the sensor becomes slow. 



1. Remove the sensor from the probe module. 



2. Initially, simply use clean water and a soft clean cloth, lens 
cleaning tissue, or cotton swab to remove all foreign material 
from the glass bulb (YSI 5564 and YSI 5565) and platinum 
button (YSI 5565). Then use a moistened cotton swab to 
carefully remove any material that may be blocking the 
reference electrode junction of the sensor. 



 CAUTION: When using a cotton swab with the YSI 5564 or 
YSI 5565, be careful NOT to wedge the swab tip between the 
guard and the glass sensor. If necessary, remove cotton from the 
swab tip, so that the cotton can reach all parts of the sensor tip 
without stress.  



NOTE: If good pH and/or ORP response is not restored by the 
above procedure, perform the following additional procedure: 



1. Soak the sensor for 10-15 minutes in clean water containing 
a few drops of commercial dishwashing liquid. 



2. GENTLY clean the glass bulb and platinum button by 
rubbing with a cotton swab soaked in the cleaning solution. 



3. Rinse the sensor in clean water, wipe with a cotton swab 
saturated with clean water, and then re-rinse with clean 
water. 
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NOTE: If good pH and/or ORP response is still not restored by 
the above procedure, perform the following additional 
procedure: 



1. Soak the sensor for 30-60 minutes in one molar (1 M) 
hydrochloric acid (HCl). This reagent can be purchased from 
most distributors. Be sure to follow the safety instructions 
included with the acid. 



2. GENTLY clean the glass bulb and platinum button by 
rubbing with a cotton swab soaked in the acid. 



3. Rinse the sensor in clean water, wipe with a cotton swab 
saturated with clean water, and then re-rinse with clean 
water. To be certain that all traces of the acid are removed 
from the sensor crevices, soak the sensor in clean water for 
about an hour with occasional stirring. 



NOTE: If biological contamination of the reference junction is 
suspected or if good response is not restored by the above 
procedures, perform the following additional cleaning step: 



1. Soak the sensor for approximately 1 hour in a 1 to 1 dilution 
of commercially available chlorine bleach. 



2. Rinse the sensor with clean water and then soak for at least 1 
hour in clean water with occasional stirring to remove 
residual bleach from the junction. (If possible, soak the 
sensor for period of time longer than 1 hour in order to be 
certain that all traces of chlorine bleach are removed.) Then 
re-rinse the sensor with clean water and retest.` 



11.1.4 Temperature/Conductivity Sensor Cleaning 



The single most important requirement for accurate and 
reproducible results in conductivity measurement is a clean 
cell. A dirty cell will change the conductivity of a solution 
by contaminating it. The small cleaning brush included in 
the YSI 5511 Maintenance Kit is ideal for this purpose. 



To clean the conductivity cell: 
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1. Dip the brush in clean water and insert it into each hole 15-
20 times. 



2. Rinse the cell thoroughly in deionized or clean tap water. 



NOTE: In the event that deposits have formed on the electrodes, 
perform the following additional procedure: 



1. Use a mild detergent solution in combination with the brush. 
Dip the brush in the solution and insert it into each hole 15-
20 times. 



2. Rinse the cell thoroughly in deionized or clean tap water. 



NOTE: After cleaning, check the response and accuracy of 
the conductivity cell with a calibration standard. 



NOTE: If this procedure is unsuccessful, or if sensor 
performance is impaired, it may be necessary to return the 
sensor to a YSI authorized service center for service, Refer 
to Appendix E Customer Service. 



The temperature portion of the sensor requires no 
maintenance. 



 



11.2 Upgrading YSI 556 MPS Software 



1. Access the YSI Environmental Software Downloads page as 
described in Appendix G EcoWatch Step 1 through 3. 



2. Click on the YSI Instruments Software Updates link (or 
scroll down until you see YSI 556 MPS). 



3. Click on the file icon to the right of the YSI 556 MPS listing 
and save the file to a temporary directory on your computer. 



4. After the download is complete, run the file (that you just 
downloaded) and follow the on screen instructions to install 
the YSI Code Updater on your computer. If you encounter 
difficulties, contact YSI customer service for advice. Refer 
to Appendix E Customer Service. 
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5. If necessary, disconnect the YSI 5563 Probe Module from 
the YSI 556 MPS instrument. 



6. Connect the YSI 556 MPS to a serial port of your computer 
via the 655173 PC interface cable. See Figure 8.6 
Computer/Instrument Interface. 



7. Press the On/off key on the YSI 556 MPS to display the run 
screen.  



8. Run the YSI Code Updater software that you just installed 
on your computer. The following window will be displayed: 



 



9. Set the Comm port number to match the port that you 
connected the 655173 PC Interface Cable to, then click on 
the Start Code Update button. 



The YSI 556 MPS screen will blank out and a progress indicator 
will be displayed on the PC.  



 



When the update is finished (indicated on the PC screen), the 
YSI 556 MPS will return to the Run screen. See Figure 7.1 Run 
Screen. 



Select Comm port 



Click on Start code update 



Progress Indicator 
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10. Close the YSI Code Updater window (on the PC) by clicking 
on the "X" in the upper right corner of the window. 



11. Disconnect the YSI 556 MPS from the 655173 PC interface 
cable and reconnect it to the YSI 5563 Probe Module. Refer 
to Section 3.6 Instrument/Cable Connection. 
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12. Storage 
Proper storage between periods of usage will not only extend the 
life of the sensors, but will also ensure that the unit will be ready 
to use as quickly as possible in your next application. 



12.1 General Recommendations for Short Term Storage 



No matter what sensors are installed in the instrument, it is 
important to keep them moist without actually immersing them 
in liquid. Immersing them could cause some of them to drift or 
result in a shorter lifetime. 



YSI recommends that short term storage of all multi-parameter 
instruments be done by placing approximately 1/2 inch of tap 
water in the transport/calibration cup that was supplied with the 
instrument, and by placing the probe module with all of the 
sensors installed into the cup. The use of a moist sponge instead 
of a 1/2 inch of tap water is also acceptable, as long as its 
presence does not compromise the attachment of the cup to the 
probe module. The transport/calibration cup should be sealed to 
prevent evaporation. 



NOTE: Ensure that an o-ring is installed in the o-ring groove on 
the threaded end of the probe module body. See Figure 3.7 
Transport/Calibration Cup Installation. 



 CAUTION: The water level has to be low enough so that none 
of the sensors are actually under water. Check the 
transport/calibration cup periodically to make certain that the 
water is still present or the sponge is still moist. 



NOTE: If the storage water (tap water) is accidentally lost 
during field use, environmental water can be used. 



12.2 General Recommendations for Long Term Storage 



12.2.1 Probe Module Storage 



1. Remove the pH or pH/ORP sensor from the probe module 
and store according to the individual sensor storage 
instructions found in Section 12.2.2 Sensor Storage. 



2. Seal the empty port with the provided port plug.  
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NOTE: Leave the conductivity/temperature sensor and 
dissolved oxygen sensor, with membrane cap still on, in the 
probe module. 



3. Place 1/2″ of water, deionized, distilled or tap, in the 
transport/calibration cup. 



 CAUTION: The water level has to be low enough so that 
none of the sensors are actually under water. Check the 
transport/calibration cup periodically to make certain that the 
water is still present or the sponge is still moist. 



4. Insert the probe module into the cup. 



NOTE: Ensure that an o-ring is installed in the o-ring 
groove on the threaded end of the probe module body. See 
Figure 3.7 Transport/Calibration Cup Installation. 



12.2.2 Sensor Storage 



 Temperature/Conductivity Sensor 



No special precautions are required. Sensor can be stored dry or 
wet, as long as solutions in contact with the thermistor and 
conductivity electrodes are not corrosive (for example, chlorine 
bleach). However, it is recommended that the sensor be cleaned 
with the provided brush prior to long term storage. Refer to 
Section 11.1.4 Temperature/Conductivity Sensor Cleaning. 



 pH and Combination pH/ORP Sensor 



The key to sensor storage is to make certain that the reference 
electrode junction does not dry out. Junctions which have been 
allowed to dry out due to improper storage procedures can 
usually be rehydrated by soaking the sensor for several hours 
(overnight is recommended) in a solution which is 2 molar in 
potassium chloride. If potassium chloride solution is not 
available, soaking the sensor in tap water or commercial pH 
buffers may restore sensor function. However in some cases the 
sensor may have been irreparably damaged by the dehydration 
and will require replacement. 
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 CAUTION: Do not store the sensor in distilled or deionized 
water as the glass sensor may be damaged by exposure to this 
medium. 



1. Remove the pH or pH/ORP sensor from the probe module. 



2. Seal the empty port with the provided port plug. 



3. Place the sensor in the storage vessel (plastic boot or bottle) 
which was on the sensor at delivery. The vessel should 
contain a solution which is 2 molar in potassium chloride. 



NOTE: Make certain that the vessel is sealed to prevent 
evaporation of the storage solution. 
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13. Troubleshooting 
The following sections describe problems you may encounter when using the YSI 
556 MPS and provides suggestions to overcome the symptom. 



PROBLEM POSSIBLE SOLUTION 
Display Problems 
No display is visible after 
pressing the on/off key. 



If C cells are used, make certain that they are installed 
properly with regard to polarity and that good batteries are 
used. If a rechargeable battery pack is used, place the pack 
in the instrument and charge for 30 minutes. 



Instrument software appears to be 
locked up as evidenced by no 
response to keypad entries or 
display not changing. 



First, attempt to reset the instrument by simply turning off 
and then on again. If this fails, remove battery power from 
the instrument for 30 seconds and then reapply power.  
When using C cells, remove the battery lid and one of the 
batteries; when using the rechargeable battery pack, 
remove the pack completely from the instrument. After 30 
seconds replace the battery or battery pack and check for 
instrument function. 



The 556 display flashes and the 
instrument speaker makes a 
continuous clicking sound. 



The battery voltage is low. Change to new C cells or 
recharge the 6117 battery pack. 



Water Damage to Instrument 
Leakage detected in battery 
compartment when using C cells 



Dispose of batteries properly. 
Dry the battery compartment using compressed air if 
possible. 
If corrosion is present on battery terminals, contact YSI 
Customer Service. 



Water has contacted 
rechargeable battery pack 



Remove battery pack immediately. 
Send battery pack to YSI Product Service for evaluation. 
CAUTION: DO NOT REUSE BATTERY PACK 
UNTIL YSI PRODUCT SERVICE HAS EVALUATED 
IT. 



Leakage suspected into the main 
cavity of the instrument case 



Remove the batteries immediately. 
Return the instrument to YSI Product Service. 
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PROBLEM POSSIBLE SOLUTION 
Optional Cigarette Lighter Charger  
Power cord fuse blown 



 



1. Unscrew adapter’s cap, remove tip and pull out fuse. 



2. Replace fuse with a new 2-amp fast-blow fuse from an 
electronics store such as Radio Shack. 



3. Reassemble the adapter and securely screw the cap 
back onto the adapter body.  



 



File Problems 
Upload of files from YSI 556 
MPS to PC fails 



1. Make sure that cable is connected properly to both 556 
and PC. 



2. Make certain that the proper Comm port is selected in 
EcoWatch for Windows. 



Barometer data is not stored with 
sensor data file. 



Make sure Store barometer is active in the 556 Logging 
setup menu. 



Site Descriptions in the Site 
List are “grayed-out” and not 
available for appending files 
with additional data. 



There is a parameter mismatch between the current 556 
setup and that initially used. Change the current logging 
and sensor setup to match the setup that was initially used 
to create the file. 



Sensor Problems 
Sensor not properly calibrated. Follow DO cal 
procedures. 
Membrane not properly installed or may be punctured. 
Replace membrane cap. 
DO sensor electrodes require cleaning. Follow DO 
cleaning procedure. Use 5511 Maintenance kit. 
Water in sensor connector. Dry connector; reinstall 
sensor. 
Algae or other contaminant clinging to DO sensor. Rinse 
DO sensor with clean water. 
Barometric pressure entry is incorrect. Repeat DO cal 
procedure. 
Calibrated at extreme temperature. Recalibrate at (or 
near) sample temperature. 
DO sensor has been damaged. Replace sensor. 



Dissolved Oxygen reading  
unstable or inaccurate. Out of 
Range message appears during 
calibration. 



Internal failure. Return probe module for service. 











Section 13  Troubleshooting 



YSI Incorporated YSI 556 MPS  Page 117



 
PROBLEM POSSIBLE SOLUTION 



Sensor Problems 
Sensor requires cleaning. Follow sensor cleaning 
procedure. 
Sensor requires calibration. Follow cal procedures. 
pH sensor reference junction has dried out from improper 
storage. Soak sensor in tap water or buffer until readings 
become stable. 
Water in sensor connector. Dry connector; reinstall 
sensor. 
Sensor has been damaged. Replace sensor. 
Calibration solutions out of spec or contaminated with 
other solution. Use new calibration solutions. 
ORP fails Zobell check. Take into account temperature 
dependence of Zobell solution readings. 



pH or ORP readings are unstable 
or inaccurate. Out of Range 
message appears during 
calibration. 



Internal failure. Return probe module for service. 
Conductivity improperly calibrated. Follow calibration 
procedure. 
Conductivity sensor requires cleaning. Follow cleaning 
procedure. 
Conductivity sensor damaged. Replace sensor. 
Calibration solution out of spec or contaminated. Use new 
calibration solution. 
Internal failure. Return probe module for service. 



Conductivity unstable or 
inaccurate. Out of Range 
message appears during 
calibration. 



Calibration solution or sample does not cover entire 
sensor. Immerse sensor fully. 
Water in connector. Dry connector; reinstall sensor. Temperature, unstable or 



inaccurate Sensor has been damaged. Replace the 5560 sensor. 
The sensor has been disabled. Enable sensor. 
Water in sensor connector. Dry connector; reinstall 
sensor. 
Sensor has been damaged. Replace the sensor. 
Report output improperly set up. Set up report output. 



Installed sensor has no reading 



Internal failure. Return probe module for service. 



If these guidelines and tips fail to correct your problem or if any other symptoms 
occur, contact YSI Customer Service for Advice. Refer to Appendix E Customer 
Service. 
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14. Appendix A YSI 556 MPS Specifications 



14.1 Sensor Specifications 



Dissolved Oxygen 
Sensor Type  Steady state polarographic 
Range:            % air sat’n 
                                   mg/L 



 0 to 500% air saturation 
 0 to 50 mg/L 



Accuracy:       % air sat’n 
 
 
 
 
                                  mg/L 
 
 
 
 



 0 to 200% air saturation: 
±2% of the reading or 2% air saturation; 
whichever is greater 



 200 to 500% air saturation: 
±6% of the reading 



 0 to 20 mg/L: 
±2% of the reading or 0.2 mg/L; whichever is 
greater  



 20 to 50 mg/L: 
±6% of the reading 



Resolution:     % air sat’n 
                                  mg/L 



 0.1% air saturation 
 0.01 mg/L 



Temperature 
Sensor Type: YSI PrecisionTM thermistor 
Range: -5 to 45°C 
Accuracy: ±0.15°C 
Resolution: 0.01°C 
Conductivity 
Sensor Type: 4-electrode cell with auto-ranging 
Range: 0 to 200 mS/cm 
Accuracy: 
 
 
 



±0.5% of reading or ±0.001 mS/cm; whichever is 
greater–4 meter cable 
±1.0% of reading or ±0.001 mS/cm; whichever is 
greater–20 meter cable 



Resolution:  0.001 mS/cm to 0.1 mS/cm (range-dependent) 
Salinity 
Sensor Type: Calculated from conductivity and temperature 
Range: 0 to 70 ppt 
Accuracy: ±1.0% of reading or 0.1 ppt; whichever is greater 
Resolution: 0.01 ppt 
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pH (optional) 
Sensor Type: Glass combination electrode 
Range: 0 to 14 units 
Accuracy: ±0.2 units 
Resolution: 0.01 units 
ORP (optional) 
ORP Sensor Type: Platinum button 
Range: -999 to +999 mV 
Accuracy: ±20 mV 
Resolution: 0.1 mV 



 
Barometer (optional) 
Range: 500 to 800 mm Hg 
Accuracy: 
 



±3 mm Hg within ±15°C temperature range from 
calibration point 



Resolution: 0.1 mm Hg 



14.2 Instrument Specifications 



Memory Size: 
 
 
 
 



1.5 MB Flash Memory 
49,000 data sets (@ 6 parameters per set plus time 
stamp) 
100 Sites 



Size: 11.9 cm width x 22.9 cm length (4.7 in. x 9 in.) 
Weight with batteries: 0.92 kg (2.1 lbs) 
Power: 4 alkaline C-cells; optional rechargeable pack 
Cables: 4, 10, and 20 m (13.1, 32.8, 65.6 ft.) lengths 
Warranty: 
 



3-Years for the instrument; 1-Year for the probe 
modules and cable 











 



YSI Incor



15. Appendix B Instrument Accessories 
 



ITEM # ACCESSORY 
5563-4 4m Cable with DO/temp/conductivity  
5563-10 10m Cable with DO/temp/conductivity 
5563-20 20m Cable with DO/temp/conductivity 
5564 pH Kit 
5565 pH/ORP Kit 
6118 Rechargeable Battery Pack Kit for use in US 
5094 Rechargeable Battery Pack Kit with universal charger and three adapter 



cables for use in international applications 
 
 



5095 
 
 
 
 
 
 
5083 



616 



4654 
614 



6081 
5085 
5065 


porated YS



 
 
 
Rechargeable Battery Pack Kit with universal charger and two adapter 
cables for use in international applications 
 
 
 
 
 
Flow Cell – probe modu
pumped through it 
Charger, Cigarette Ligh
cigarette lighter 
Tripod 
Ultra Clamp, C Clamp 
dashboard 
Large Carrying Case, H
Hands-free Harness 
Carrying Case, Form-fi
shoulder strap, belt loop
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le is secured in the flow cell and groundwater is 



ter – used to power up the instrument from a car’s 



–used to clamp the instrument to a table top or car 



ard-sided 



tted, for use in the field – has a clear vinyl window, 
 strap and hand strap 
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16. Appendix C Required Federal Communications 
Notice 



The Federal Communications Commission defines this product 
as a computing device and requires the following notice. 



This equipment generates and uses radio frequency energy and if 
not installed and used properly, may cause interference to radio 
and television reception. It has been type tested and found to 
comply with the limits for a Class A or Class B computing 
device in accordance with the specification in Subpart J of Part 
15 of FCC Rules, which are designed to provide reasonable 
protection against such interference in a residential installation. 
However, there is no guarantee that interference will not occur in 
a particular installation. If this equipment does cause interference 
to radio or television reception, which can be determined by 
turning the equipment off and on, the user is encouraged to try to 
correct the interference by one or more of the following 
measures: 



• Reorient the receiving antenna 



• Relocate the computer with respect to the receiver 



• Move the computer away from the receiver 



• Plug the computer into a different outlet so that the 
computer and receiver are on different branch circuits. 



If necessary, the user should consult the dealer or an experienced 
radio/television technician for additional suggestions. The user 
may find the following booklet, prepared by the Federal 
Communications Commission, helpful: "How to Identify and 
Resolve Radio-TV Interference Problems". This booklet is 
available from the U.S. Government Printing Office, 
Washington, D.C. 20402, Stock No.0004-000-00345-4. 
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17. Appendix D Health and Safety 



 
 



YSI Conductivity solutions: 3161, 3163, 3165, 3167, 3168, 
3169 
 



 
INGREDIENTS:  



❑ Iodine 
❑ Potassium Chloride 
❑ Water 



 
WARNING: INHALATION MAY BE FATAL.  
 



 CAUTION: AVOID INHALATION, SKIN CONTACT, EYE 
CONTACT OR INGESTION. MAY EVOLVE TOXIC 
FUMES IN FIRE.  
 
Harmful if ingested or inhaled. Skin or eye contact may cause 
irritation. Has a corrosive effect on the gastro-intestinal tract, 
causing abdominal pain, vomiting, and diarrhea. Hyper-sensitivity 
may cause conjunctivitis, bronchitis, skin rashes etc. Evidence of 
reproductive effects.  
 
FIRST AID: 
INHALATION: Remove victim from exposure area. Keep victim 
warm and at rest. In severe cases seek medical attention. 
SKIN CONTACT: Remove contaminated clothing immediately. 
Wash affected area thoroughly with large amounts of water. In 
severe cases seek medical attention. 
EYE CONTACT: Wash eyes immediately with large amounts of 
water, (approx. 10 minutes). Seek medical attention immediately.  
INGESTION: Wash out mouth thoroughly with large amounts of 
water and give plenty of water to drink. Seek medical attention 
immediately.  
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YSI pH 4.00, 7.00, and 10.00 Buffer Solutions: 3821, 3822, 
3823  
 



 
pH 4 INGREDIENTS:  



❑ Potassium Hydrogen Phthalate 
❑ Formaldehyde 
❑ Water 



 
pH 7 INGREDIENTS: 



❑ Sodium Phosphate, Dibasic 
❑ Potassium Phosphate, Monobasic 
❑ Water 



 
pH 10 INGREDIENTS: 



❑ Potassium Borate, Tetra 
❑ Potassium Carbonate 
❑ Potassium Hydroxide 
❑ Sodium (di) Ethylenediamine Tetraacetate 
❑ Water 



 
 CAUTION - AVOID INHALATION, SKIN CONTACT, EYE 
CONTACT OR INGESTION. MAY AFFECT MUCOUS 
MEMBRANES.  
Inhalation may cause severe irritation and be harmful. Skin contact 
may cause irritation; prolonged or repeated exposure may cause 
Dermatitis. Eye contact may cause irritation or conjunctivitis. 
Ingestion may cause nausea, vomiting and diarrhea.  



FIRST AID:  



INHALATION - Remove victim from exposure area to fresh air 
immediately. If breathing has stopped, give artificial respiration. 
Keep victim warm and at rest. Seek medical attention immediately.  



SKIN CONTACT - Remove contaminated clothing immediately. 
Wash affected area with soap or mild detergent and large amounts 
of water (approx. 15-20 minutes). Seek medical attention 
immediately.  
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EYE CONTACT - Wash eyes immediately with large amounts of 
water (approx. 15-20 minutes), occasionally lifting upper and 
lower lids. Seek medical attention immediately.  



INGESTION - If victim is conscious, immediately give 2 to 4 
glasses of water and induce vomiting by touching finger to back of 
throat. Seek medical attention immediately.   
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 YSI Zobell Solution: 3682 
 



 
INGREDIENTS:  



❑ Potassium Chloride 
❑ Potassium Ferrocyanide Trihydrate 
❑ Potassium Ferricyanide 



 
 CAUTION - AVOID INHALATION, SKIN CONTACT, EYE 
CONTACT OR INGESTION. MAY AFFECT MUCOUS 
MEMBRANES.  
 
May be harmful by inhalation, ingestion, or skin absorption. 
Causes eye and skin irritation. Material is irritating to mucous 
membranes and upper respiratory tract. The chemical, physical, 
and toxicological properties have not been thoroughly investigated.  
 
Ingestion of large quantities can cause weakness, gastrointestinal 
irritation and circulatory disturbances. 
 
FIRST AID: 



INHALATION - Remove victim from exposure area to fresh air 
immediately. If breathing has stopped, give artificial respiration. 
Keep victim warm and at rest. Seek medical attention immediately.  



SKIN CONTACT - Remove contaminated clothing immediately. 
Wash affected area with soap or mild detergent and large amounts 
of water (approx. 15-20 minutes). Seek medical attention 
immediately.  



EYE CONTACT - Wash eyes immediately with large amounts of 
water (approx. 15-20 minutes), occasionally lifting upper and 
lower lids. Seek medical attention immediately.  



INGESTION - If victim is conscious, immediately give 2 to 4 
glasses of water and induce vomiting by touching finger to back of 
throat. Seek medical attention immediately.   
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18. Appendix E Customer Service 
For information on Customer Service Centers, refer to 
Authorized Service Centers in this appendix. 



Equipment exposed to biological, radioactive, or toxic materials 
must be cleaned and disinfected before being returned or 
presented for service. A cleaning certificate must accompany the 
equipment. Refer to 18.2 Cleaning Instructions in this appendix. 



18.1 YSI Environmental Authorized Service Centers 



 International Service Centers 



YSI Incorporated • Repair Center • 1725 Brannum Lane  
Yellow Springs, Ohio • 45387 • Phone: (937) 767-7241  
E-Mail: support@ysi.com  



Hydrodata Services (UK) Ltd. • Unit 8 • Business Centre West 
Avenue One • Letchworth • Herts • SG6 2HB 
Phone: (44-1462) 673581 • Fax: (44-1462) 673582 
Email: hydrodatauk@cs.com 



YSI Nanotech • Kaizuka 1-15-4, Kawasaki-Ku • Kawaskaki 
City • Japan • 210-0014 • Phone: 011-814-4222-0009  
Fax: 011-81-44-221102 • E-mail: Nanotech@ysi.com 



Nortech GSI • 1131 Derry Road East • Mississauga, ONT 
L5T 1P3 • Canada • Phone: 800-263-3427 • Fax: 905-564-4700 



 US Service Centers for Water Quality and 6-Series Instruments 



Ohio 
YSI Incorporated • Repair Center • 1725 Brannum Lane  
Yellow Springs, Ohio • 45387 • Phone: (800) 765-4974  
(937) 767-7241• E-Mail: info@ysi.com 



California 
EQUIPCO Sales and Service • 1110 Burnett Avenue, Suite D 
Concord, CA • 94520 • Phone: (800)550-5875  
Fax: (510)674-8655 
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Colorado  
Ted D. Miller Associates, Inc. • 2525 S. Wadsworth Blvd.,  
Suite 300 • Lakewood, CO • 80227 • Phone: (303) 989-7737  
Fax: (303) 989-8875 • E:mail: tdma@earthlink.net 



Mississippi 
C.C. Lynch & Associates, Inc. • P.O. Box 456 • 300 Davis 
Street • Pass Christian, MS • 39571 Phone: (800) 333-2252 
(228) 452-4612 • Fax (228) 452-2563  



 US Service Centers for Water Quality Instruments Only 



Florida 
Aquatic Eco Systems, Inc. • 1767 Benbow Court • Apopka, 
Florida • Phone: (407) 886-3939 • Fax: (407) 886-6787 



Maine 
Q.C. Services • P.O. Box 68 • Harrison, Maine • 04040 
Phone: (207) 583-2980 



Mississippi 
Aquacenter • 166 Seven Oaks Road • Leland, Mississippi 
38756 • Phone: (601) 378-2861 • Fax: (601) 378-2862 



Oregon 
Q.C. Services • P.O. Box 14831 • Portland, Oregon • 97293 
Phone: (503) 236-2712 



Wisconsin 
North Central Labs • 400 Lyons Road • Birnamwood, 
Wisconsin • Phone: (800) 648-7836 • Fax: (715) 449-2454 
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18.2 Cleaning Instructions 



Equipment exposed to biological, radioactive, or toxic materials 
must be cleaned and disinfected before being serviced. 
Biological contamination is presumed for any instrument, probe, 
or other device that has been used with body fluids or tissues, or 
with wastewater. Radioactive contamination is presumed for any 
instrument, probe or other device that has been used near any 
radioactive source. 



If an instrument, probe, or other part is returned or presented for 
service without a Cleaning Certificate, and if in our opinion it 
represents a potential biological or radioactive hazard, our 
service personnel reserve the right to withhold service until 
appropriate cleaning, decontamination, and certification has been 
completed. We will contact the sender for instructions as to the 
disposition of the equipment. Disposition costs will be the 
responsibility of the sender. 



When service is required, either at the user's facility or at a YSI 
Service Center, the following steps must be taken to ensure the 
safety of service personnel. 



• In a manner appropriate to each device, decontaminate all 
exposed surfaces, including any containers. 70% isopropyl 
alcohol or a solution of 1/4-cup bleach to 1-gallon tap water 
is suitable for most disinfecting. Instruments used with 
wastewater may be disinfected with .5% Lysol if this is more 
convenient to the user. 



• The user shall take normal precautions to prevent radioactive 
contamination and must use appropriate decontamination 
procedures should exposure occur. 



• If exposure has occurred, the customer must certify that 
decontamination has been accomplished and that no 
radioactivity is detectable by survey equipment. 



• Any product being returned to the YSI Repair Center should 
be packed securely to prevent damage. 



• Cleaning must be completed and certified on any product 
before returning it to YSI. 
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18.3 Packing Procedure 



• Clean and decontaminate items to ensure the safety of the 
handler.  



• Complete and include the Cleaning Certificate.  



• Place the product in a plastic bag to keep out dirt and 
packing material. 



• Use a large carton, preferably the original, and surround the 
product completely with packing material.  



• Insure for the replacement value of the product. 



18.4 Cleaning Certificate  



 



Organization         



Department         



Address         



City      State    Zip      



Country      Phone      



Model No. of Device    Lot Number      



Contaminant (if known)      



Cleaning Agent(s) used       



Radioactive Decontamination Certified? 



(Answer only if there has been radioactive exposure)  



  Yes     No 



Cleaning Certified By        



   Name   Date 
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18.5 Warranty 



The instrument is warranted for three years against defects in 
workmanship and materials when used for its intended purposes 
and maintained according to instructions. The probe module and 
cables are warranted for one year. The dissolved oxygen, 
temperature/conductivity, pH, and pH/ORP combination sensors 
are warranted for one year. Damage due to accidents, misuse, 
tampering, or failure to perform prescribed maintenance is not 
covered. The warranty period for chemicals and reagents is 
determined by the expiration date printed on their labels. Within 
the warranty period, YSI will repair or replace, at its sole 
discretion, free of charge, any product that YSI determines to be 
covered by this warranty. 



To exercise this warranty, write or call your local YSI 
representative, or contact YSI Customer Service in Yellow 
Springs, Ohio. Send the product and proof of purchase, 
transportation prepaid, to the Authorized Service Center selected 
by YSI. Repair or replacement will be made and the product 
returned transportation prepaid. Repaired or replaced products 
are warranted for the balance of the original warranty period, or 
at least 90 days from date of repair or replacement. 



 Limitation of Warranty 



This Warranty does not apply to any YSI product damage or 
failure caused by (i) failure to install, operate or use the product 
in accordance with YSI’s written instructions, (ii) abuse or 
misuse of the product, (iii) failure to maintain the product in 
accordance with YSI’s written instructions or standard industry 
procedure, (iv) any improper repairs to the product, (v) use by 
you of defective or improper components or parts in servicing or 
repairing the product, or (vi) modification of the product in any 
way not expressly authorized by YSI. 
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THIS WARRANTY IS IN LIEU OF ALL OTHER 
WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING 
ANY WARRANTY OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. YSI’S 
LIABILITY UNDER THIS WARRANTY IS LIMITED TO 
REPAIR OR REPLACEMENT OF THE PRODUCT, AND 
THIS SHALL BE YOUR SOLE AND EXCLUSIVE 
REMEDY FOR ANY DEFECTIVE PRODUCT COVERED 
BY THIS WARRANTY. IN NO EVENT SHALL YSI BE 
LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL 
OR CONSEQUENTIAL DAMAGES RESULTING FROM 
ANY DEFECTIVE PRODUCT COVERED BY THIS 
WARRANTY. 
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19. Appendix F Ferrite Bead Installation 



 WARNING: If you are using your YSI 556 in a European 
Community (CE) country or in Australia or New Zealand, you 
must attach a ferrite bead to the 655173 PC Interface Cable and 
the YSI 6117 Charger Adapter Cable in order to comply with the 
Residential, Commercial and Light Industrial Class B Limits for 
radio-frequency emissions specified in EN55011 (CISPR11) for 
Industrial, Scientific and Medical laboratory equipment. These 
ferrite assemblies are supplied as part of cable kits. 



1. Make a small loop (approximately 5 cm in diameter) in the 
cable near the YSI 556 MS-19 connector. 



2. Lay the open ferrite bead assembly under the loop with the 
cable cross-over position within the cylinder of the ferrite 
bead. 



 



Figure 19.1 Ferrite Bead Installation 



3. Snap the two pieces of the bead together making certain that 
the tabs lock securely. 



4. When the installation is complete, the 655173 and YSI 6117 
cables should resemble the following drawings. 
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Figure 19.2 Cables with Ferrite Beads 



 
 











 



YSI Incorporated YSI 556 MPS  Page 137



20. Appendix G EcoWatch 



EcoWatch for Windows must be used as the PC software 
interface to the YSI 556 MPS. EcoWatch is a powerful tool that 
can also be used with YSI 6-series sondes. Many features of the 
software will only be utilized by advanced users or are not 
relevant to the 556 MPS at all. This section is designed in 
tutorial format to familiarize you with the commonly used 
features of EcoWatch so that it will be possible to: 



• Upload data from a 556 MPS to a PC 
• Assemble plots and reports of your data 
• Zoom in on certain segments of the plots of your data to 



facilitate analysis 
• Show statistical data for your studies 
• Export data in spreadsheet-compatible formats 
• Print plots and reports 



The advanced features of EcoWatch can be explored by 
downloading a 6-series manual from the YSI Web Site 
(www.ysi.com), purchasing a hard copy of the manual through 
YSI Customer Service (Item # 069300), or utilizing the on-line 
help feature of the software. 



20.1 Installing EcoWatch for Windows 



EcoWatch for Windows is available at no cost via a download 
from the YSI Web Site. 



1. Access the YSI Environmental Web Site at 
www.ysi.com/edownloads. 



2. Click on the EcoWatch for Windows link (or scroll down 
until you see the EcoWatch for Windows icon). 
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3. Click on the EcoWatch for Windows ic
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20.2 EcoWatch Tutorial 



This EcoWatch tutorial is designed to teach you the commonly 
used operations associated with the software when used with 
your 556 MPS.  



After you have uploaded a file, Refer to Section 8.4 Upload to PC, 
you will see two files in the C:\ECOWWIN\DATA directory; the 
file you transferred and a file supplied by YSI designated 
SAMPLE.DAT. This SAMPLE.DAT file is referred to in the 
remainder of this tutorial section. After following the instructions 
below for the analysis of SAMPLE.DAT, you apply the same 
analysis to the data file which was uploaded from your 556 MPS 
to assure that you are familiar with the basic features and 
capabilities of EcoWatch for Windows. 



To start the analysis of the SAMPLE.DAT file, note that a 
shortened menu bar is visible and many of the tools in the 
toolbar appear dimmed or “grayed out” before any file is opened 
(see below). 



 
Full activation of EcoWatch features will be realized after a file 
is opened. 



To open the sample data file: 
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5. 1. Click the File menu  button in the toolbar.  



6. 2. Select the SAMPLE.DAT file.  



7. 3. Click OK to open the file. 



The following display will appear: 



 
Note that the data in this file appears as a graph of temperature, 
specific conductance, dissolved oxygen, pH, ORP, and depth, all 
versus time. The graphs are scaled automatically so that all data 
fits comfortably on the computer screen. Note also that this data 
file was obtained with a 6-series sonde for which a depth sensor 
is available. Depth is NOT a current parameter for the 556 MPS.  



The Table  and Graph  buttons on the toolbar are on/off 
switches that are used to display or hide the graph and table 
pages respectively. When displaying a graph and a table at the 
same time, you can control the relative size of the two pages by 
placing the cursor over the small bar that separates them and 



then dragging it to the desired location. Click the Table  
button to generate the following dual display of data. 
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Now click the Graph  button (turn it off) to display only a 
report of your data as shown below. Note that the size of the 



report can be varied by clicking on the  and  buttons in 
the Toolbar. 



 











Appendix G  EcoWatch 



 YSI 556 MPS YSI Incorporated Page 142 



Now return to the original graphic display by toggling the Table 



 button “off” and Graph  button “on”. 



 
From the Setup menu, click Graph. Click 2 Traces per Graph 
and notice that the parameters are now graphed in pairs for easy 
comparison of parameters. 



 
Click 1 Trace per Graph to return the display to the original 
setting. Move the cursor to any position in the graph, then click 
and hold the right mouse button.  
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Note that the exact measurements for this point in time are 
displayed to the left of the graph. While holding down the right 
mouse button, move to another area on the graph. Notice how 
the measurements change as you move. When you release the 
mouse button, the display returns to normal. 



To view statistical information for the study, click the Statistics 



 button on the toolbar. On the statistics window, click on any 
min or max value to display the time when it occurred.  
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After viewing statistics, click the “x” at the upper right to close 
the window and return to the normal display. 



Now click on the delimiter  icon in the toolbar and then 
move the displayed icon to the graph. Click at the two points 
shown by dotted lines in the display below, being sure that the 
first click is to the left of the second. 
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The data between the two selected points will then be graphed in 
higher resolution as shown below. 



 
To return to the complete data set, select Graph from the toolbar 
and then click Cancel Limits.  



Now select the  icon from the Toolbar to create a new data 
file which will allow your data to be imported into spreadsheets. 
Select the default export settings for a Comma Delimited File 
(.CDF) and click OK. A new spreadsheet-importable file 
(SAMPLE.CDF) is now present in the same folder as the 
SAMPLE.DAT file.  
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Now select the  icon from the toolbar to print the plot. 
Accept the default settings and click OK to complete the printing 
operation. 



 
Finally, end the tutorial by saving the Data Display in the format 
shown. From the File menu, click Save Data Display. 
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Then type “Default” for the file name and click Save. The 
parameters, colors, format, and x-axis time interval associated 
with the current display are now saved and can be accessed any 
time in the future. Nine different data displays may be saved for 
any data file. You can easily switch between various displays of 
the data. The data files can be accessed by clicking Load Data 
Display from the file menu and then selecting the desired 
presentation. 



20.2.1 Summary of Toolbar Capability 



The EcoWatch toolbar includes buttons for some of the most 
common commands in EcoWatch, such as File Open. To display 
or hide the toolbar, open the View menu and click on the 
Toolbar command. A check mark appears next to the menu item 
when the toolbar is displayed. 



The toolbar is displayed across the top of the application 
window, below the menu bar.  



 
Click To: 



 Open an existing data file (.DAT). EcoWatch displays 
the Open dialog box, in which you can locate and open the 
desired file. 











Appendix G  EcoWatch 



 YSI 556 MPS YSI Incorporated Page 148 



 Save the working Data Display of the active data file. 
EcoWatch displays the Save Data Display dialog box in which 
you can overwrite existing Data Display or save to a new one. 



 Export data as a graph in Window Meta File (.WMF) 
format or as data in Comma Delimited (.CDF) format. 



 Copy the whole graph page or data from the selection on 
the table to the clipboard. 



 Print the active graph page or table page depending on 
which one is currently active. 



 Open a new terminal window to communicate with the 
sonde. 



 Access context sensitive help (Shift+F1). 



 Toggle table window during file processing. 



 Toggle graph window during file processing. 



 Display study statistics. 



 Display study info. 



 Limit the data to be processed in a study. 



 Enlarge a selective portion of graph. 



 Center the graph under the cursor. 



 Enlarge graph or table 20%. 



 Reduce graph or table 20%. 



 Return graph or table to its normal state (unzoom) 



 Redraw the graph. 
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20.2.2 Other Capabilities 



The above tutorial and function list for the toolbar provide basic 
information to allow you to view and analyze the field data 
which was stored in your 556 MPS. Some of the other 
commonly used capabilities of EcoWatch which the user may 
want to explore are listed below: 



• Customize the units for each parameter, e.g., report 
uS/cm instead of mS/cm for conductivity. 



• Customize the order of parameters in each plot or report. 



• Customize the colors and fonts of each data display. 



• Manually scale the y-axis sensitivity for each parameter. 



• Merging of two or more data files with compatible 
parameter formats 



• View information about the study such as number of 
points, instrument serial number, etc. which was stored 
in the 556 with the data. 



• Print data reports in different statistical formats. 



• Create plots of parameter vs. parameter rather than 
parameter vs. time. 



These additional features of EcoWatch for Windows are 
explained in detail in the YSI 6-series manual (which can be 
downloaded at no cost from the YSI Web Site as described 
above) and the Help selection in the EcoWatch menubar. To 
purchase a hard copy of the 6-series manual, contact YSI 
Customer Service using the contact information in Appendix E 
Customer Service. 
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21. Appendix H Calibration Record Information 



When your YSI 556 MPS sensors are initially calibrated, 
relevant information about the sensors will be stored in a 
separate file in the YSI 556 MPS memory. 



NOTE: This file, by default, will have the name “556 Circuit 
Board Serial Number.glp.” The circuit board serial number is 
assigned at the factory and has a hexadecimal format such as 
000080A4. Thus the default calibration record file would be 
designated 00080A4.glp. Refer to Section 10.7 GLP Filename to 
change the filename. 
The information in the calibration record will track the sensor 
performance of your instrument and should be particularly useful 
for programs operating under Good Laboratory Practices (GLP) 
protocols. 



21.1 Viewing the Calibration Record (.glp) File 



NOTE: Make certain that you have performed a calibration on at 
least one of the sensors associated with your YSI 556 MPS.  



1. Follow the procedures outlined in Section 8.3 View File. 



21.2 Uploading the Calibration Record (.glp) File 



NOTE: Make certain that you have performed a calibration on at 
least one of the sensors associated with your YSI 556 MPS. 



1. Follow the procedures outlined in Section 8.4 Upload to PC. 



21.3 Understanding the Calibration Record (.glp) File 



1. Open a calibration record file. Refer to Section 8.3 View 
File. 



2. Use the arrow keys to scroll horizontally and/or vertically to 
view all the data. 
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Figure 21.1 Calibration Record Screen 1 



 



Figure 21.2 Calibration Record Screen 2 



NOTE: Each sensor (not parameter) is characterized by either 1 
line (Conductivity, Dissolved Oxygen, ORP, TDS, or Barometer 
(Optional)) or 2 lines (pH) of calibration documentation. 
The left hand portion of each calibration entry shows the date 
and time that a calibration of a particular sensor was performed. 
In addition, each calibration entry is characterized by the 
instrument serial number, as defined by YSI. See Figure 21.1 
Calibration Record Screen 1. The right hand portion shows the 
YSI designation of the calibration constants and their values 
after their calibration has been performed. A more detailed 
description of the calibration constants is provided below: 
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• Conductivity Gain – A relative number which describes the 
sensitivity of the sensor. Basically, the value represents the 
calculated cell constant divided by the typical value of the 
cell constant (5 cm-1). 



• DO Gain – A relative number which describes the 
sensitivity of the sensor. Basically, the value represents the 
sensor current at the time of calibration divided by the 
typical value of the sensor current (15 uA). 



• pH Gain – A number which basically represents the 
sensitivity of the pH sensor. To remove the effect of 
temperature on the slope of the relationship of probe output 
in mv versus pH, the value of pH/mv is multiplied by the 
temperature in degrees Kelvin (K). 



• pH Offset – A number which basically represents the offset 
(or intercept) of the relationship of probe output in mv 
versus pH, the value of pH is multiplied by the temperature 
in degrees Kelvin (K). 



Anytime you perform a calibration, information concerning the 
calibration constants will be logged to the Calibration Record 
file (.glp file). However, if the Delete All Files command is 
used, Refer to Section 8.6 Delete All Files, the Calibration 
Record file will also be lost. It is critical that this file should be 
uploaded to your PC prior to issuing a Delete All Files 
command. Refer to Section 8.4 Upload to PC. 
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